


eines cee 


———— 





’ tried to eat a live trolley wire. 


} 


wy 


i) 
I} 





yo " 

















VOL. 25. No. 26. t 
WEEKLY. 





NEW YORK, WEDNESDAY, DECEMBER 26, 


1894. 


Single Copies, 10 Cents. 





Copyright, 1894, by Etecrrica, Review PusiisHine Company, 13 Park Row, New York. 


Entered at Post Office, New York, as Mail Matter of the Second Class. 








VIEWS, NEWS AND INTERVIEWS. 

‘Those Welsbach gas lights made 
a good deal of trouble in my family,” 
observed a prosperous merchant. ‘‘In 
my library I have a gas jet set low 
down over a couch on which I lie and 
read. Ican’t get current into my 
house, so I have to do as well as I can 
with gas. Hearing of the Welsbach 
light I ordered my gas man to put 
one on my reading light over the 
couch. The other evening~1 was 
lying reading, when, as I often do, I 
fell asleep. ‘The family was out and 
when they returned I was still asleep 
and the Welsbach was burning full 
tilt. I was awakened by a chorus of 
screams and sobs. My wife and the 
girls thought I was dead. That 
ghastly green tinge peculiar to the 
Welsbach light had cast its effulgence 
over my countenance and my wife 
said I looked exactly like a corpse. 
The Welsbach is gone and I have 
resumed using the old gas burner 
while patiently waiting for the elec- 
tric current to be supplied in my 
street.” 





‘«‘The earth is the mother of life 
and electricity its spirit,” writes 
Dr. G. P. Hachenberg, of Austin, 
Texas, to the. ELEcTRICAL REVIEW. 
‘Which is pretty, but I don’t know 
what ic means,” wrote Gilbert, the 
author of the “‘ Bab Ballads.” 





‘Within a radius of 33 miles of 
New York city there are 3,500,000 
people and 25,000 telephones,” said 
a telephone sharp. ‘‘In New York 
city proper there are 10,500 telephone 
stations, 90 per cent of which are 
equipped on the metallic circuit 
system. In this city the Metro- 
politan ‘Telephone and Telegraph 
Company operates 10 central ex- 
changes, seven of which are entirely 
for metallic circuit service. The 
New York and New Jersey Telephone 
Company has 10,000 subscribers, 
about 75 per cent of whom enjoy the 
metallic circuit system.” 


Three hogs in Lexington, Ky., 
Two 


are in the Potter’s Field and the third 
is very ill at his home on Mr. Foster’s 
farm. 


A peculiar accident occurred last 
weck at the crossing of the Pennsyl- 
vania Railroad in Camden, N. J. A 
large can, filled with oil, fell from a 
farmer’s wagon across the track of 
the railroad and trolley road. A 
trolley car a moment afterward struck 
the can, throwing the oil over the 
car and the tracks. An electric spark 
from the car wheels ignited the oil, 
and in a moment the car was aflame. 
The switchmen at the crossing, to- 
gether with the car men and passen- 
gers, finally succeeded in quenching 
the flames, but not before the car was 
badly scorched. 





Bowling Green, Ky., is in tears. 
The horse railway company has sus- 





A Large Isolated Electric Light 
Plant. 


One of the largest isolated direct 
current incandescent electric light 
plants in the United States has just 
been completed in the mammoth dry 
goods store of Hilton, Hughes & 
Company, New York city. This 
store. occupies the entire block 
bounded by Broadway, Fourth ave- 
nue, Ninth and Tenth streets, and 
naturally requires a great deal of 
artificial light. The plant was in- 
stalled by the New York Electric 
Equipment Company, having been 
sold by Mr. Howard A. McLean, of 
that company. ‘The General Electric 
Company’s apparatus is used, and 
the ornamental incandescent are 
lamps in service were made by the 
General Incandescent Are Light 
Company, of New York city. 
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pended operation, and the large 
number of holders of annual passes 
will now have to walk. ‘The few 
remaining residents will continue to 
foot it as usual, never having acquired 
the luxurious habit of riding. The 
suspension of the cars is said to be 
only temporary, the owners claiming 
that in the Spring the line will be 
extended and the cars operated by 
electricity. But no passes. 


Two Kansas City, Mo., electrical 
contractors have been arrested ona 
charge of stealing gas by tapping the 
mains after the gas had been turned 
off their premises. What, retalia- 
tion ? 


The plant is located in a very 
handsome dynamo and engine room 
on the basement floor. ‘The room 
is finished in marble tiling and is 
separated from the rest of the base- 
ment by glass partitions, so that the 
workings of the plant are in full view 
of visitors and customers of the firm. 
Power is furnished by four 175 horse- 
power Payne engines, which drive 
four 100 kilowatt ironclad General 
Electric dynamos. ‘There are 500 
incandescent arc lamps and 2,500 
sixteen candle-power incandescent 
lights in service. The building is 
equipped for an equivalent of 12,000 
sixteen candle-power incandescents, 

A successful test of the plant was 
made last week when the engines 
were started by ex-Judge Henry Hil- 


THE TELEPHONE QUESTION. 


The Effect of the Berliner Decision on 
the Industry. 





OPINIONS OF SEVERAL OF THE ANTI- 
BELL COMPANIES—THE FEELING 
IN BOSTON AND CHICAGO WELL 
PORTRAYED—TELEPHONE  OFFI- 
CIALS WHO PRESERVE A *‘G@OLDEN 
SILENCE.’-—THE CASE IS AP- 
PEALED AND A DECISION EX- 
PECTED WITHIN SIX MONTHS— 
THE LEADING COMPANIES THAT 
ARE IN BUSINESS TO-DAY—MANY 
INTERESTING POINTS CONCERN- 
ING THE GENERAL TELEPHONE 
INDUSTRY. 


The decree of Judge Carpen- 
promptly 
the ELEcTrIcAL REVIEW last week, 


ter, so announced by 
ordering the patent of Emile Ber- 
liner, owned by the American Bell 
Telephone 


Company, of Boston, 


to be delivered up and canceled, 
created much more excitement than 
did the expiration of the two funda- 
mental patents of Alexander Graham 
The result of 
the decision is, no doubt, a great dis- 


Bell early this year. 


appointment to the Bell company, 
and will greatly strengthen the many 
that 
blossomed forth during the past ten 


Opposition companies have 
months. 

The history of the telephone liti- 
gation in this country is volumi- 
nous and interesting. The many 
scores of persons who came so near 
to making great fortunes out of the 
Bell telephone will again realize their 
opportunity and proceed to recite 
their tales of woe; and some of them 
will look upon this decision as proper 
retribution for a company that refused 
to afterwards compensate them for 
their ill judgment in those early days. 

Through all the great legal battles 
the Bell company has been success- 


ful in the final courts—although by 


ton, of Hilton, Hughes & Company. a close margin on the main issue in 
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the United States Supreme Court— 
and stockholders of the company 
point to this record and express the 
belief that the Carpenter decision 
will be reversed in the United States 
Circuit Court of Appeals. 

The strength of the American Bell 
‘Telephone Company, the ELECTRICAL 
Review has always believed, lies not 
so much with its patents as with its 
magnificent system of exchanges, a 
chain of companies bound together 
by the long distance system. Where 
this does not reach it is strong be- 
cause of successful occupancy of the 
field by local licensed companies with 
rights and franchises and systems that 
have required years to produce. ‘The 
patents were chiefly valuable to the 
parent company in exacting royaltics 
from its licensees. Here is where 
trouble will no doubt come, and a 
noticeable reduction in revenue nat- 
urally follow. 

Just whether the enormous patent 
litigation of the Bell company has 
paid them or not may be questioned. 
The ExrctricaL REVIEW was in- 
formed many years ago that the com- 
pany questioned the value of the liti- 
gation, and doubted if it was good 
policy to fight to sustain its patents. 
But the litigation was entered upon 
and was uniformly successful, except 
in this instance—and this has a con- 
cluding chapter. 

THE NEW COMPANIES. 

Since the expiration of the Bell 
telephone receiver patents early this 
year there has been a constant organ- 
ization of telephone manufacturing 
and construction companies. Several 
of these had been organized years ago, 
and they took on a _ new lease of life 
when the receiver patent expired. 
Prior to this time the Western Elec- 
tric Company, acting under authority 
of the Bell company, had been for 
many years the sole manufacturer of 
electric telephones and _ exchange 
apparatus generally. A few acoustic 
telephone manufacturers had short 
lives. 

Now all this is changed and a host 
of new telephone companies have been 
organized with responsible men at 
their heads. Others not so responsi- 
ble have entered the field, but not 
finding a rich and rapid reward have 
in most cases disappeared. 

Among the active companies may 
be mentioned the National Telephone 
Manufacturing Company, of Boston; 
the Western ‘l'elephone Construction 
Company, the Harrison International 
Telephone Company, and the Gilli- 
land Telephone Company, of Chicago; 
the Interior Telephone Company 
(Colvin system), and the Columbia 
Telephone Manufacturing Company 
(of which Mr. H. H. Eldred, formerly 
connected with the Bell interests, is 
president) have their head offices in 
New York. In this city is also 
located De Veau & Company, who 
have already won an enviable reputa- 
tion for the excellence of the instru- 
ments they manufacture. In many 
other cities, large and small, manu- 
factories of instruments are coming 
out. There are now manufacturing 


companies in Philadelphia and Balti- 
more, Mianus, Conn., and Kokomo, 
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Ind., in Richmond, Va., and New 
Brunswick, N. J. 

The above list is given as the 
names readily come to the mind of 
the writer and only partially tell of 
the sudden revival of a business that 
a few short months ago did not exist 
outside of one large factory. Besides, 
many of the general supply houses 
are either manufacturing or handling 
telephones, and several have equipped 
entire exchanges in the smaller cities. 

The Drawbaugh interests are again 
in the field, and a Philadelphia syn- 
dicate owning the Claniond patents 
is said to have deep and extensive 
plans Jaid for business in this field. 
If this be true, the P. s. should now 
hold up its right hand. 

PRESIDENT COLVIN REVIEWS THE 

SITUATION. 

Mr. F. R. Colvin, president of the 
Interior Telephone Company, New 
York city, being interviewed by a 
representative of the ELecTRICAL RE- 
VIEW, made the following siatement: 

“Touching the decision in the 
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ON THE PRODUCTION OF ROTARY 
MAGNETIC FIELDS BY A SINGLE 
ALTERNATING CURRENT. 





READ BEFORE THE AMERICAN INSTI- 
TUTE OF ELECTRICAL ENGINEERS 
DECEMBER 19, 1894, BY LUDWIG 
GUTMANN. 





Since the first announcements of 
Professor Ferraris and Mr. Tesla 
that rotation can be accomplished 
by employing two or more alter- 
nating currents of displaced phase, 
the question has been raised by 
many an engineer as to the possi- 
bility of producing a rotary mag- 
netic field by the use of a single 
circuit, carrying the ordinary alter- 
nating current, instead of requiring 
three or more wires or several inde- 
pendent circuits. So far it has been 
necessary to construct a special gener- 
ator armature, the windings of which 
rotated in a field of constant 


polarity, to produce two or more 
currents lagging in phase behind each 
other. ‘louse the currents generated 
for establishing a progressive or rotary 
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Figs. 1-7.—On THE PropvucTion oF Rotary MAGNETIC FIELDS By A SINGLE 
ALTERNATING CURRENT. 


Berliner case we were in a position to 
win either way. Had the American 
Bell Telephone Company won the 
case it would have left us with the 
only non-infringing battery trans- 
mitter on the market—the only one 
using no induction coil and not de- 
pending in its operation upon ‘ varia- 
ble pressure between electrodes in con- 
stant contact.’ Our transmitter has 
been shown by 120 tests made by 
Messrs. Houston & Kennelly to have 
an average possible difference of resist- 
stance of twenty-seven to one, due to 
variable surface relations only—the 
pressure being an absolute constant. 
One transmitter under one condition 
of surface having a resistance of 600 
ohms showed in another relation of 
surfaces and with identically the same 
pressure a resistance of 80,000 ohms. 
However, these are matters that are 
not adequately understood by the 
general public. The first effect the 
decision will have will be to remove 
public apprehension respecting the 
use of battery transmitters. This 
will greatly improve the general tele- 
phone market. It will also start a 
(Continued on page 320.) 


field it was necessary to carry as many 
wires to the place of consumption as 
currents were employed differing in 
phase. Six years have passed, and 
quite rapid progress has been made 
in various directions. I wish now to 
bring to your notice a method of 
generating a rotary magnetic field by 
a single alternating current or its 
field without condensers or choking 
coils. This is accomplished by a de- 
vice brought out by me some three 
yearsago. Its fundamental principle 
is hardly as yet appreciated. How- 
ever, the World’s Fair exhibits, as 
well as literature of late, show that 
the device has attracted attention, 
and that several engineers have ap- 
proached the principle involved. 

I wish to refer to my motor and 
especially to its armature, described 
in 1891. Figs. 1 and 2 show the 
device. The former is principally 
used in the American patents, while 
the latter is given in the English 
patent of the same year. The novelty 
of the armature construction lies in 
a winding containing closed sub-cir- 
cuits, and another point is that the 
closed circuits do not coincide in 
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number with the poles of the field 
magnet. Before going into the action 
of this device I will mention two 
simple experiments which are essen- 
tial in order to understand the oper- 
ation of this rotary magnetic field 
system. 

If we have a closed coil moving in 
an alternating magnetic field, or bet- 
ter, between the poles of a field mag- 
net, as illustrated in Figs. 3 and 3a, 
energized by alternating currents, 
then the coil A will be repelled from 
the pole, owing to the secondary field 
which it establishes, so long as it cuts, 
or is threaded by the lines of the force 
of the field. ‘The consequence is 
that it wil] rotate and place itself be- 
tween the north and south pole, Fig. 4, 
where it reaches a stable magnetic 
equilibrium, as I like to term it, be- 
cause in t 1:8 position it acts like a pen- 
dulum properly suspended (Fig. 5). 
Any motion imparted causes the 
pendulum to make a few oscillations 
and come to rest, and similarly any 
attempt made to move the coil into 
an energized field will cause it to be 
repelled, and after a few oscillations 
it will remain at rest between the 
poles. It is repelled in either direc- 
tion, because as soon as it approaches 
a strong magnetic flux, currents are 
induced in its windings and create an 
opposing field. ‘The same coil can be 
in unstable magnetic equilibrium 
(Fig. 6), if it stands just in front of 
a pole, in which position it would act 
like a pendulum which is balanced 
with the weight above the point of 
the support (Fig. 7). Both are in 
unstable equilibrium; the least motion 
to the Jeft or right imparted to either 
will cause them to accelerate in the 
direction of the impulse, and to 
assume a position of stability (Figs. 
4and 5). In this position, Fig 4, the 
coil is therefore currentless. This 
stable position is the natural position 
of synchronous motors in operation. 

If such asynchronous motor is held 
behind the phase when rotating under 
load, a heavier current is induced in 
the spools which accelerate the arma- 
ture and keep itinstep. If, however, 
the motor runs in. harmony, and sud- 
denly a great deal of the load is taken 
off, then the armature has a tendency 
to go more quickly, but in this case 
opposing cursents are generated in the 
windings, which retard the speed of 
the armature and keep it back, to 
remain in step or in stability. 

Let us look into the device before 
us and consider first its quality as a 
motor. Returning to Figs. 1 or 2, 
preferably the latter, which is simpler 
and easier to explain, we find that if 
we send into the field magnet coil an 
alternating current, the armature will 
turn through acertain angle and stop. 
This motion depends upon the posi- 
tion of the three closed coils with 
respect to the two poles. ‘This same 
device can itself be self-starting if we 
make the poles far enough apart and 
the energizing current sufficiently 
strong, so that at the initia] speed 
the armature is repelled at a 
certain rate. This initial speed 
changes with the number of poles, 
closed circuits and alternations. Let 
us take the first case and examine it. 
If we try to rotate the armature (as I 
Shall call it hereafter) in a field of 
alternating polarity, we induce cur- 
rents in the closed circuits, which 
establish poles, but these poles are 
alternating in nature, and owing to 
the motion imparted, and owing 
further to the permanent connections 
in the winding, the poles move or 
travel with the latter. This accounts 
for the fact that if the field poles are 
close together the armature consumes 
power during its rotation through the 
alternating field; it acts as a dynamo 
and does not start from a state of rest. 
If we impart by mechanical means an 
impulse to the armature, currents are 
generated whose sum has a variable 
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and principally negative value. The 
armature makes a few revolutions 
and places itself in a stable magnetic 
equilibrium; viz., in such a position, 
symmetrical if possible, as not to gen- 
erate any currents, and hence not to 
induce any reactionary* poles in the 
core. If, however, we impart to this 
armature a certain initial speed, which 
I shall call the critical speed, then it 
will continue to rotate, with a 
tendency to reach a certain fixed 
higher speed. This initial impulse 
may be given by mechanical or elec- 
trical means. I shall not state the 
results as yet, but prefer to explore 
the action first, so that the same may 
be before us in various diagrams, and 
enable us to make any deduction 
desirable. First, Jet us assume 
that the armature rotates syn- 
chronously: it is evident that in 
order to have an armature with three 
close-circuited coils, interconnected 
as shown. rotate in one direction, we 
must have currents induced whose 
sum has a positive value; viz., two of 
the coils must do work, in the same 
sense, while the third coil is either 
without a current, or has a smaller 
current in opposite direction, so that 
the value still remains positive. For 
true synchronism a close-circuited 
coil reaches within a half-period the 
opposite pole, and consequently our 
diagram for one revolution would 
look as follows: (See Fig. 8.) 

The three diagrams, a, 6, c, show 
the flow of currents and resultant 
poles. The close-circuited coil 2, 
diagram a, is at this moment generat- 
ing opposing currents to the others ; 
coil 1 is passing just in front of a 
pole. All three induced currents com- 
bined are developing poles as indi- 
cated, and rotating the armature in 
counte’ clockwise direction. The 
rotation being synchronous, diagram 
shows the position of the armature 
when the polarity in the field has 
reversed; diagram ¢ gives the position 
of the coils fafter} the polarity has 
changed again. It will be noticed 
that the original position, as shown 
at a, has been reached again and that 
the cycle will repeat itself. Without 
explaining these diagrams at this 
point, I wish to§bring before you sev- 
eral other conditions, all of which 
will assist in} reaching definite con- 
clusions. Looking at the armature 
we see that it has asymmetrical wind- 
ing, and as long as these closed cir- 
cuits do not coincide with the num- 
ber of poles of the field magnet (con- 
trary to all synchrous motors built 
heretofore), other working positions 
are possible. The operation will take 
place as long as the sum of the arma- 
ture currents have a positive value. 
since as far as the rotation is con- 
cerned it is indifferent which of 
the?coils are doing the work. Let 
us;fassume that the armature 
does not run at a synchronous 
rate, but at another fixed speed which 
may have a certain commensurable 
relation to the periods of the exciting 
field current, which speed I shall call 
the harmonic speed. Instead of show- 
ing the diagram with windings as in 
the first set, I have simplified them. 
In the following sets of diagrams, Fig. 
vy, I assume that the armature, on 
account of the load or other reasons, 
cannot reach synchronism, and that 
at each field reversal the position of 
the armature with respect to the field 
is the same, only the coils have 
changed places as indicated. You 
will notice that in this set of diagrams 
the armature, for each half-period, 
makes one-third of a revolution only; 
namely, coils 1, 3 and 2 exchange 

ositions with the change of polarity. 

et us step at once to another speed 
(Fig. 10), which you will no doubt 





| *Itis well to call the armature poles, due to the 
armature currents, reactionary poles. The other 
armature poles are induced directly by the field 
poles, and contribute nothing to the torque. 
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admit as possible; viz., let us assume 
that coils 1, 2 and 3 cannot arrive at 
synchronous speed, and that coil 2 
reaches the position which 1 ought to 
occupy, it will be seen that owing to 
the symmetrical position, it is quite 
indifferent which of these coils arrives 
at a given position required for har- 
monic operation. This will be clear 
to you by referring to the third set of 
diagrams, Fig. 10. 

We ure now enabled to compare 
three sets of diagrams, Figs. 8, 9 and 
10. The first set shows for this new 
type of synchronous motor that at 
synchronous speed the pole positions 
in the armature are practically sta- 
tionary relatively to the coilsand core, 
and rotate with it. The second set 
shows that during a complete revolu- 
tion of the armature, the field has 
reversed three times, that is, an odd 
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occur far more gradually, leaving no 
doubt whatever as to the assertion 
made. Fig. 11 shows diagrams illus- 
trating synchronous speed. By the 
aid of these four diagrams we can 
more easily follow the pole position 
in the armature core, and find them 
stationary init. Inspecting now Fig. 
12, in which the armature speed is 
reduced, we are able to obtain a clear 
pictare of the main subject under 
consideration. 

In this set of five diagrams we see 
five positions, which coil 1, for in- 
stance, occupies before it has made 
one-third of a revolution. Neverthe- 
less, if we now look at the changing 
pole positions we can readily detect 
that they are progressively shifting, 
and we also see that they have made 
one whole revolution and that in 
opposite direction to the mechanical 
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Fies 8-15b.—ONn THE PRopucTION OF RoTARY MAGNETIC FIELDS BY A SINGLE 
ALTERNATING CURRENT. 


number of times, hence, when the 
armature returns to its original posi- 
tion, after a complete revolution, it 
finds the field magnetization of 
reversed polarity.. The magnetic field 
of the armature rotates in the opposite 
sense, one and a half times per revolu- 
tion. In the third set, the armature 
makes but one-sixth of a revolution 
per half-period, and the magnetic 
field of the armature in a complete 
revolution rotates three times m the 
opposite direction. This statement 
may be startling, and my argument. 
so far, may not be entirely convinc- 
ing, as on close inspection it will be 
found that the armature poles have to 
do considerable jumping. I will now 
explain the performance of the rotary 
magnetic field of this armature ina 
four-pole field, where the changes 


rotation, or, in other words, the mag- 
netic field would travel three times 
around the armature core during one 
revolution. In all armature diagrams 
described and to be described the re- 
sultant of the magneto-motive forces 
of the armature currents is given 
only. ‘lo complete the picture show- 
ing every one of the component mag- 
neto-motive forces acting, it becomes 
desirable to plot a diagram of force 
(Fig. 13). These components act like 
three variable concurrent forces, 1n- 
cluding an angle of 120 degrees with 
each other. These forces we may 
represent as equal, for the sake of 
convenience, as it does not influence 
the idea which we wish to illustrate. 
However, those two forces which are 
acting in the same direction are indi- 
cated by heavier lines. 
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Plotting the direction of the forces 
in order, as, for instance, in the last 
named set of diagrams (Fig. 12), 
where the coils act in the order 1, 2 
against 3; 3, 1 against 2, and 2, 3 
against 1, we obtain Fig. 13 for one 
cycle. ‘The three figures marked a, } 
and ¢ indicate the direction in which 
the three forces are acting in the three 
positions of one cycle or revolution. 

By drawing the resultant diagram 


of force from the predominating “ 


forces of each position, we obtain the 
accompanying figure (Fig. 14). These 
forces form a triangle, and the rota- 
tion resulting may be seen from the 
direction of arrows on the circumfer- 
ence of the surrounding circle. How- 
ever, the reactive forces should be 
considered and represented separately 
to obtain the true picture, and we 
have to add them to find the total 
force applied and the manner in 
which all the forces are acting. We 
therefore repeat the resultant dia- 
gram (Fig. 14), and add the opposing 
forces at their proper places. This 
diagram (Fig. 15) shows that the 
reactive forces, shown by dotted 
arrows, also have a common center, 
and that as regards time of maximum 
effect, they succeed each other in the 
direction of rotation of the armature, 
whi.e they are acting in the opposite 
direction of the main force. If we 
now plot a diagram of these reactive 
forces alone, we obtain the smaller 
triangle shown (Fig. 15) inside the 
larger. It will be noticed that rota- 
tion is in the opposite direction ; or, 
in other words, that in reality we 
have, with this disposition, to deal 
with two rotary magnetic fields in 
opposite direction ; the useful work 
done will depend on the difference of 
the angular velocity of these two 
rotating fields and their relative in- 
tensity. 

Looking now at the device as a gen- 
erator (Fig. 12), we can account for 
the rotary magnetic field because we 
generate polyphased currents in the 
coils 1, 2 and 3. They operate to- 
gether in the following order: 1, 2; 
3,1; 2,3; 1, 2, ete. If rotated as 
shown the coils will distribute three- 
phased currents over the armature, 
and this will be understood when 
examining into the flow of currents 
of the close-circuiting conductors 
which are here provided with arrows. 
At this particular harmonic speed it 
will be further noticed that the sim- 
ple alternating field of force has the 
identical qualities as a polyphase 
energizing field, as the poles in front 
of the close-circuited coil seem to be 
traveling (for the armature) in clock- 
wise direction. This is indicated by 
the shading of the pole of the same 
sign in front of the coil most power- 
fully acted upon in the five positions, 
representing one revolution for the 
field. The currents displaced in 
phase cause the armature to rotate 
harmoniously with the alterations, 
and prevent the armature from being 
easily thrown out of step. 

(To be concluded.) 


——— 
A Three-Cent Street Railway in 
Detroit. 

Considerable Cleveland, Ohio, capi- 
tal is interested in the new street rail- 
roud company which recently secured 
a franchise and is being formed in 
Detroit, Mich. Those interested are 
Henry H. Everett, Charles L. Pack, 
Green Pack, Albert Pack, Charles 
W. Wason. It is called the Pack- 
Everett Company, the Detroit capital 
being represented by Green Pack. 
Albert Pack and others. Work on 
the lines of the company will begin 
at once, and cars will be operated on 

a three-ceut fare. 
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DIRECT CURRENT MOTOR AND 
DYNAMO DESIGN. 


A LECTURE DELIVERED BEFORE THE 
NEW YORK ELECTRICAL SOCIETY, 
NOVEMBER 27, 1894, BY GANO S. 
DUNN. 


DISCUSSION. 


Dr. Charles E. Emery: I have been 
very much interested in what has 
been said here to-night, and very 
much pleased with the very clear and 
thorough way in which it has been 
expressed. I have had some perhaps 
unusual opportunities to investigate 
these particular matters and have 
been surprised at the want of candor 
of very many in speaking of these 
subjects, particularly in relation to 
sparking. Very many woulc be sur- 
prised to know the numerous theories 
there are on the subject even among 
those who have written books on the 
subject. Now, that it has come 
down, as I had fully made up my 
mind that it would, to the two points 
of the forced commutation and the 
induction, as has been so fully de- 
scribed to-night, it is certainly very 
gratifying to have it put forth so 
clearly and without the least attempt 
to make a mystery of it or to conceal 
anything. ‘The young gentlemen here 
present may be very much gratified 
at having the whole matter, in a 
sense, thrown open to them. 

There is still another point that is 
directly in this line, although led into 
it from a different direction. On 
account of my connection with large 
tests, etc., and having recently taken 
up the study of electricity, I was 
appointed chairman of a committee 
at the Exposition to make tests of 
the large engine dynamos. It is well 
now to state one ns in respect to 
those tests, one real discovery, I think. 
In ascertaining the efficiency of a 
dynamo it is very common to obtain 
the core loss and friction of the engine 
light, then to excite the fields and 
obtain the armature drag by subtract- 
ing the second set of observations 
from the first. Now the two quan- 
tities thus obtained it is very custom- 
ary to use as the armature drag and 
the friction throughout the whole 


range of the experiments. Those 
experiments showed very clearly 


that that is incorrect, for the very 
reasons Which the lecturer set forth 
here to-night, the armature drag 
increases quite materially as the load 
rises. ‘The exciting force is neces- 
sarily increased first to balance the 
drop through the coils, to balance 
the lost volts, it is sometimes ealled. 
But there seems to be some reaction 
there independent of that. At any 
rate, summing together the energy 
used in the shunt and series fields, 
the amount increases in a very much 
larger ratio than the power. That 
necessarily increases the armature 
drag, and so there was no way of 
balancing the indicated horse- power 
with the electric work but by taking 
that into consideration, and it shows 
very plainly that the proper way to 
make tests in cases of that kind is 
by separate excitation, or by putting 
on more shunt field, without using 
the series field to make a series of 
progressive tests and bring up the 
voltage by the increased field and 
find the losses when the armature 
circuit is open for each of those 
progressive loads, and then those 
subtracted from the full load, or 
added together and compared with 
the external output, really give the 
efficiency. The efficiencies of these 
standard machines are lowered by 
this method, and it is one reason 
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why we find in practical circum- 
stances that those large efficiencies 
are not obtained. It is not very 
great, but when we come to these 
new machines a matter of two or 
three per cent is considered very 
large, and there is that difference to 
be accounted for in that particular 
way. There is one other matter, 
when others have discussed the sub- 
ject,.to which I will call Mr. Dunn’s 
attention, and that is that in his first 
diagram he told us why the character- 
istic took the form. Now we possi- 
bly can study out why the other 
characteristic took the form. But he 
did not happen to mention it. I do 
not know whether he intended to or 
not. We should be happy tv hear it 
if he wishes to explain the matter. 

Mr. Tesla: The lecture which we 
have just listened to has been to me, 
I can assure you, a great pleasure. 
I cannot but congratulate professors 
of Columbia College to have such 
a pupil who is able to so address 
an audience on this subject. I 
remember that, in these halls, | 
presented some years ago my first 
work on high frequency phenomena, 
and it was Mr. Dunn, who first 
of all the students here, aided me, 
and I remember how I felt, as he no 
doubt has felt this evening in 
addressing for the first time an audi- 
ence, and [ remember how grateful I 
was to him for the assistance he gave 
me at that time. It has been a great 
pleasure to me to be here, not only 
because I have had this evening’s 
enjoyment, but because I have felt 
that my first idea of Mr. Dunn was a 
correct one, and that we may expect 
from him valuable work. (Applause. ) 

Dr. 8S. 8S. Wheeler: As Mr. Dunn 
has touched on the subject of regula- 
tion of dynamos, we might try to 
induce him to speak of the regulation 
of dynamotors. I think that is an 
interesting subject, though it does 
not properly belong to this one. 

Dr. Geyer: Mr. Dunn explained 
very lucidly the matter of brushes of 
various resistances, and that we are 
between two difficulties—of getting 
too high resistance; or, if the resis- 
tance is too low, getting too much 
sparking. I was going to ask if he 
knows of any brushes being used that 
were individua!ly graduated—to have, 
say, a good conductor for a founda- 
tion and a brass conductor over it for, 
your next grade of conductivity, and 
so on worse and worse—say that the 
thickness of your brush was copper, 
brass, good conducting carbon, poor 
conducting carbon. 

Mr. Dunn: I will answer first Mr. 
Emery’s question concerning the 
shape of this second curve which was 
drawn. ‘The curve was shaped like 
this. The fact that the curve B does 
not rise as high as the curve A at that 
point is due to these two reasons: 
The B motor is expected to give 3U0 
per cent load for short periods with- 
out sparking. Therefore, in the first 
place its shape is very large and strong 
and tough and its bearing friction is 
large; also its commutator has to 
carry very heavy currents. ‘Then 
again, in order to be sparkless, it has 
to be a machine in which there isa 
great deal of iron and very little cop- 
per, a great many lines of force in 
the armature and very few turns on 
the armature to distort tose lines of 
force. Therefore, the hysteresis is 
large and the eddy currents are large 
and the field, in order to go around 
such an amount of iron. is also large. 
That makes the fixed losses very large, 
and for small loads, such as this, the 
fixed losses bear so smal] a proportion 
to the total output that the efficiency 
isemall. As the losses that increase 


with the load are small with this type 
of machine they do not come in and 
cause the curve to bend down as it 
does here, and so the curve rises up 
to this point. 


With regard to the brush men- 
tioned by Professor Geyer, such a 
brush is the Worth brush, which is 
made up of copper leaves in the mid- 
die separated by paraffine paper, then 
a lamina of some other material of 
higher resistance than copper, then 
lamina of some other material higher 
yet, all separated by paper. Those 
brushes are excellent for low voltage 
machines, but for high voltage ma- 
chines even the resistance of German 
silver isnot enough to cause the forced 
commutation. With regard to making 
the carbon in different resistances 
throughout, that would unquestiona- 
bly secure the end that Professor 
Geyer suggested, but these carbons are 
made out of a mixture that looks like 
molasses — very thick clay. It is 
liquid almost, and it would be diffi- 
cult to properly make those together, 
and it would be much easier to make 
a brush of high resistance material 
all through and make it so much 
wider. Widening the brush would 
have the same effect as making the 
parts of higher conductivity. 

With regard to the regulation of 
dynamotors, the dynamctor is a ma- 
chine in which the armature is wound 
with two windings, one of which 
drives the core, and the other of 
which, by passing through the same 
field, generates the clectro-motive 
forceand actsasadynamo. You cannot 
change the dynamo voltage, because, 
while it gives you more lines of force 
to be cut, yet it makes your motor 
go just that much slower. To make 
a motor dynamo which regulates, you 
must have it arranged so that all the 
lines of force that act on your motor 
do not act on yourdynamo. Then 
by varying the lines of force that act 
on your dynamo only you can get 
a variation of voltage such as that 
by simply connecting together a 
motor and dynamo, then by varying 
the fields of the dynamo only, a rise 
of potential can be secured. It is 
also done in this way: The motor 
windings are here. The dynamo 
winding, instead of going as I have 
drawn it, may go out on a little 
additiona! core out here, and then 
a little extra field magnet similar to 
this can inject lines of force into 
this little core, and those lines of 
force will have an effect on the dy- 
namo field. 

Mr. Perry: I would like to ask 
Mr. Dunn in regard to a device 
which we all saw at the electric 
building, which was presented by 
one of the German exhibitors and in 
which a polar ring was used. Herr 
Oltenheimer, who was in charge of 
it, spoke of it very highly, and I 
believe it was attributed to Dobro- 
volski. One of the claims that he 
made for it was that it would stop 
sparking, but I have seen that ma- 
chine spark quite as violently as 
machines without the polar ring. 

Mr. Dunn: The principle of the 
Dobrovolski magnetic shunt is this: 
If we havea four-pole machine—now 
we want to get a fringe, say at that 
pole, to stop our sparking. Now in 
very intense fields if we move our 
brushes till we get just there we will 
get the right amount of fringe to 
reverse. If we move them a little bit 
too far we will get so much more 
fringe than is necessary that they 
will spark very badly, and if we 
do not move them quite far enough 
we wiil not get enough fringe to 
reverse. In other words, the en- 
tiance of the brush under this fringe 
is too sudden. That fringe is re- 
acted upon by the armature reaction, 
and if when the brush is under the 
fringe the load should be removed, 
which allows the fringe to come back, 
it would come back and lap over that 
point of commutation a little bit, but 
would cause a sparking. Mr. Dob- 
rovolski puts inside his armature a 
thin layer of castiron. At first sight 
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it would seem that that cast iron tube 
would cause a large amount of mag- 
netic leakage from pole to pole and be 
of no value; but he bores it full of 
holes right in the middle so that he 
does not cause much leakage, and it 
has the effect of causing a gentle dis- 
tribution of this fringe all the way 
across here. But if there is much of 
an armature distortion the fringe that 
has been driven away has to come a 
long distance to get back. In other 
words, it makes an equable distribu- 
tion there and helps your commuta- 
tion. As to how effective that device 
is I do not know. I should think 
that for machines in which the coils 
are not slipped right over the pole- 
pieces, about the same results could be 
accomplished by chamfering off the 
edge of the poles and properly shap- 
ing them. 

Mr. Emery: Perhaps it would be 
of interest to those present if the 
speaker would explain the Sayre 
winding. 

Mr. Dunn: The Sayre winding. 
On this diagram there is not going to 
be any fringe out there to affect 
the electromotive force in the coil 
when it gets under there, because it 
is too far away from either of the 
magnets. Now, if I shift this brush 
backwards and cause the commuta- 
tion to take place under that point 
or that point, I have shown how it 
weakens the field very much. Now, 
the principle of Mr. Sayre’s device is 
that, in this little lead here which is 
going up, before it is allowed to touch 
the windings, it comes over here, and 
in a separate winding wound on the 
same core just wraps itself around 
there a few times and then goes back 
and then goes up. Now, with the 
brushes in this position, that little 
winding which is over here generates 
the electro-motive force which is 
necessary to cause this coil to reverse 
right where it is without the neces- 
sity for shifting the brushes. Another 
point in Mr. Sayre’s winding is that, 
by putting this little coil over there, 
he can put that little coil there, which 
is the weak pole horn, or he can put 
it there and wind it in the opposite 
direction, and it would have the same 
effect. Now, this would naturally be 
the weak pole horn, but that little 
coil. by going there can be made to 
strengthen the magnetism here. You 
notice how this machine sparked 
when it ran backwards. Now, Mr. 
Sayre uses that reactive field to create 
his whole field. It iS a very compli- 
cated winding, and has not as yet 
been used in practice that I know of, 
not certainly to any great extent. It 
requires two different windings: the 
regular winding to do the work, and 
then this secondary set of windings 
in each of these little commutator 
wires to do the reversing. But the 
principle of it is splendid. 

Dr. Emery : I recently had a letter 
from one of the representatives of the 
General Electric Company in Eng- 
land who has been investigating the 
matter, and he said that it overcomes 
a great deal of the difficulties of the 
designs of dynamos. ‘The wind- 
ing, although complicated as spoken 
of, can be of very small wire, because 
the separate coils only come into con- 
nection as they come under the brush 
and therefore they have time to cool 
until they can come under, so that 
although I was not impressed with it 
at first, there is a second paper of 
Mr. Sayre on the subject in which he 
has put them into a great number of 
machines and reduced the size very 
materially. It was not necessary to 
have even as much iron in as before. 
He did not pay any attention to this 
question of armature reaction except 
with the coils, and took it all out, and 
in that way was able to reduce the 


weights very materially and yet 
accomplish the results very satis- 
factorily. 
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A Member: I would like to ask 
about the exact ratio between the 
width of the slot and the size of the 
\ir-space. 

Mr. Dunn: That ratio in a ma- 
chine as smal] as this, when the air- 
gap is one-eighth of an inch, may be 
three-eighths without very much loss, 
but if it is made a quarter the loss is 
nsignificant. Two to one is a good 
ratio in small machines. In large 
machines the width of the slot is 
made equal to or a little less than the 
tir-gap. But in small machines like 
his the width of slot twice the length 
of the air-gap gives no trouble. The 
loss due to it is perhaps one-half of 

ne per cent. 

Dr. Emery: If there are no further 
suggestions I would like to express 
my own thanks for the very able man- 
ner in which this subject has been 
presented by one that we have learned 
to admire, and I wish to move a vote 
of thanks to the lecturer of the even- 
ing for his very able and interesting 
lecture. 

The motion was 
meeting adjourned. 


carried, and the 


COMMUNICATION FROM DR. WHEELER. 
To THE Epiror oF ELEcTRICAL REVIEW: 

Dear Sirn—During the discussion 
of Mr. Dunn’s recent lecture before 
the New York Electrical Society, at 
Columbia College, on the ** Designing 
of Electric Motors,” I understood 
Mr. Tesla, in a very neat_speech of 
praise of the lecturer, to mention as 

little 
view of his 


iu matter of conse- 
quence, in 
praises, that all of the de- 
vices, windings, etc., de- 
scribed were very old, and 
that the windings especially 
were attributed to Weston. 
] Was considerably surprised 
at this, although Weston is 
entitled to more credit than 
he usually receives for being 
the inventor of much that 
is eood, 

Among other thing, Mr. 
Dunn what is 


known as the 


o_ 
i. 
i 


four pole, Si 


explained 


two cireuit ee 
drum arma- 


two brush or 
winding for 
tures and its mate for ring ~~ 
view of 


armatures, and in 


the fact that the Crocker- 
Wheeler Electric Company 
have spent much time and a great 
deal of money investigating the 


merits and true ownership for these 


windings and securing the rights 


to therm from abroad, I was sur- 


prised to hear them attributed to 
especially as 1 was not 


he had ever done 


Weston, 
that much 


in multipolar construction. 


aware 


| was immensely pleased with the 
spontaneous outbursts of praise from 
a number of prominent gentlemen, 
amounting almost to an ovation. I 
can justly add that the conscientious 
ability of the lecturer has contributed 
very materially to the success of our 
Yours truly, 
ScuuyLer S. WHEELER. 
New York, December 10. 
odie = 
The DeKalb avenue electric line in 
Brooklyn is said to be one of the best 


company. 


paying street railways in the country. 
[t is most ably managed, to the satis- 
faction of an immense number of 
patrons every minute in the day. 
This is literally true, for the cars are 
run on one minute headway during 
the rush hours morning and evening. 
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The Atlas Cycloidal Heavy Duty 
Engine. 

The Atlas Engine Works, of Indian- 
apolis, Ind., have recently developed 
a high class heavy duty engine which 
they have called the ‘‘Atlas cycloidal” 
and which isshown in the accompany- 
ing illustration. 

The cylinder is a four valve cylinder 
with shortest possible ports; there is 


+ 


alive steam jacket to prevent con- 
densation; the valve seats are remov- 
able for inspection or renewal, and 
the cylinder 
for repair or renewal, affording im- 
portant convenience for increase or 


lining is removable 


decrease of evlinder diameter to a 
reasonable degree. ‘The steam valves 
ure multi-ported, flat surfaced, tight 
wearing, quick opening, short travel- 
ing; they are operated for any port 
opening by the lezst motion of a 
simple cycloid; are closed by steam 
pressure; and 
when under heavy pressure, and re- 
examination in three 
Positive motion miulti- 


are without motion 


movable for 
minutes’ time. 
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AtLas Cycitotpar Heavy 


ported exhaust valves are provided, 
operated by a fixed eccentric, main- 
taining uniform compression under 
all load variations. They are remov- 
able the same as the steam valves for 
examination or exchange for new 
parts. 

The mechanism operating the valves 
is stripped of all crab claws, trips and 
dash pots. Rods direct from the 
governor and two eccentrics work in 
laterai motion simple cycloids for the 
and the ex- 

Allare made of closest 


steam valves cranks for 
haust valves. 
steel, are free from perceptible wear, 
are boxed in oil, conveniently access- 
ible for care, with but very light 
duty. Every part is constructed in 
the most particular and best manner 
known. 

A heavy locomotive main cross head 
of abundant weight to take the im- 
pact of steam on the piston equalize 
the pressure on the crank pin, and 
diminish the wear upon the piston 
and cylinder, is used. Direct connec- 
tion between eccentrics and valve rods 
is provided, and there are no rock 


shafts. Diminution of wear is at- 
tained by the mounting of one slide 
upon the other. Only the differeitial 
motion occurs between the two. The 
connecting rod isa plain heavy strap 
joint rod. The strap is the special 


feature. No parts are strained by 
bending. It is built up of two sides 


and one end piece. ‘Tenons on thie 
ends, equal in strength to the sides, 
take the entire strain. The through- 
going bolts merely hold the parts 
together. 

A removable main bearing is used 
whose diameter equals in inches one- 
half the cylinder diameter and whose 
length measures the same as the full 
diameter of the cylinder, the friction- 
less journal box of which can be taken 
out for renewal by simply jacking up 
the shaft and wheel. A strong roller 
bearing shaft governor of the inertia 
or dead wheei form controls the light 


weight, non-resisting balanced valves 
with so little effort that there is prac- 
tically no variance in speed. 

The Atlas cycloidal single expan- 
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ths, ie 


Dory ExGine, 


+ 


sion engmes are made in eight sizes, 
from 100 to 400 rated horse-power. 
They are also made in the same sizes 
for double expansion—tandem com- 
pound—for 100 pounds, 125 pounds 
and 150 pounds steam pressure. 


A Direct Connected Arc Light 
Plant. 
To THE Epitor oF ELEcTRICAL REVIEW : 

The first directed connected are 
light station in the United States 
was started on the night of Decem- 
ber 17 at the Mutual Electric Light 
Power Company’s plant in 
The new plant consists 


and 
Chicago. 
of a Willans engine connected di- 
rectly to a 125 light Brush are 
dynamo running Brush-Adams lamps. 
This marks a new era in electrical 
progress. Yours truly, 
L. H. Rogers. 
Cleveland, O., December 19. 
—— 

An electric railroad between Sharps- 
burg, Mt. Sterling and Clay City, 
Ky., is talked of. 
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A New Trolley Hanger. 

H. H. Ashley, of Springfield, Mass., 
has invented a new form of hanger 
intended to suspend the trolley wire 
from the cross wire between the pdles. 
It has two important features. One 
is that the hanger does not support 
the trolley wire unbroken, as do those 
use, but while it is of 
copper, and therefore carries the cur- 
rent, it 
tions of trolley wire, without joining 
The trolley is thus 
cut into sections equal to the distance 


at present in 
receives the ends of the sec- 
them together. 
between two poles; that is, about 125 


feet. The the new 
hanger is that the end of the trolley 


other feature of 


wire is bent over in such a way as 
to form a kind of sliding hook, which, 
although it is 
the trolley wire is unbroken, on the 


held firmly so long as 


occurance of a break, allows the end 
of the wire to drop to the ground. If 
a break occurred at any point on the 
broken ends of 


line, therefore, the 


the wire, sagging to the ground, 


would at once tilt the hooked ends at 


the points of support, and, releasing 
them from the hangers, allow both 
pieces of the wire to drop, thus 
cutting out the whole section between 
two cross wires and averting all 
danger from hanging live wires. 
inlscseciilaicasicains 
LITERARY. 

Captain Henry King, editor of the 
St. Louis Globe- Democrat, has written 
wv most interesting article for the 
January Forum on ** The Pay and 
Rank telling what 
journalists are paid in the principal 


of Journalists,” 


news centers of the United States, 
comparing journalism as a career 


with other careers, and briefly sketch- 
ing the wonderful growth of news- 
papers in this country since their 
first beginning in 1690. 

--- . 

A young man was crowded through 
the door of a Milwaukee street car, 
his hat was slightly damaged, and he 
thought a $100 bill from the street 
railway company would about satisfy 
him. He’s still dissatisfied. 
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No, Ausious Subse nites r, no: tele- 


phone service is not free yet ! 





The parent telephone company at 


Boston will hear from its children 


right off, and a Christmas gift of roy- 


alties or franchise stock will be 


expected in their stockings. 


Our Boston correspondent related 
in a recent issue the complaints of 
car passengers against 
riding in cold cars. The West End 


Railway Company should attend to 


Boston street 


this matter at once. Their system is 
so often pointed out as an example of 
first-class electric railway service that 
it is not becoming to have this flaw in 
it. Pneumonia is more terrible than 


. 
the heat-generated microbe. 





of the ELECTRICAI 
New 


Twice 13 is 26 which is 


The ofttices 


REVIEW are at 13 Park Row, 


York city. 


the day of the month on which this 


appears and is also the con- 


issue 


secutive number of this issue im the 


volume. The number of the volume 


beginning with our next issue is 26. 
Here is a sequence of numbers from 
‘ 


Which some reader may be able to 


cast our fate. he number 13. has 
always been lucky for us. 


} 


Philadelphia, the home of the 


Keely motor, is now blessed with 


um “inventor” by the name of 


MeLaughlin, who has **tuined the 


auecordiny to 


upside down,” 
lis pald notices in the daily press of 
that brotherly city. McLaughlin has 
known in 
circles and his conduit railway scheme 


fraud. <A 


immediately 


yet to become electrical 


has the earmarks of a 


practical test would 
1 


prove or disprove the bombastic 


claims for this system, but in our 


judgment such a test-is the one 


thing not desired the promoters. 


JOURNALISTIC ENTERPRISE. 


ELECTRICAL REVIEW was the 


‘The 


only electrical journal that appeared 


! 1 ee + 
nm time iast week with the announce- 


a oe eee é 
ment of the Berliner telephone decis- 


omment, names 


Jui, be shale 5 £Iving 


f officials, etc. 


Ot ALLOrnheyVs, ¢ pinion 


Che usual methods of our slow-going 


contemporaries prevailed. 


The Electrical World, by delaving 


some 36 hours and disappointing (?) 


) 


the few readers who really do pay for 


managed to get in 15 lines, in 


Which was the astonishing statement 


that the decision affected the tele- 


} 


phone interests and the Patent Office ! 


Our chickory-tinted contemporary, 


the Electrical 


t Lug (ne er, realizing 


that haste makes waste, thought it 
oO 


over for two days and nights, and 
meanwhile held numerous councils to 
discover if the question was really an 
Finally 


bull by the horns and published the 


important one. it took the 
opinion without a word of comment, 
although an able editorial in the same 
** Increased 
But 


not a word about increased speed in 


issue was devoted to 


Speed in Ocean Telegraphy.” 


Boston telephone decisions ! 
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THE MICROPHONE FREE. 


The decision of Judge Carpenter in 
the famous case of the Government 
vs. ‘the American Bell Telephone 
Company, the substance of which was 
given our readers last week and the 
full text of which will be found in 
this issue, will be hailed with delight 
by the many telephone companies 
which have sprung into life since the 
expiration of the basic patent of 
Alexander Graham Bell. The mag- 
neto transmitter, although theoret- 
ically a superior instrument to the 
microphone in faithfully reproducing 
the composite character of 
waves, Which determine the quality of 
speech, is only a faint talker and _ is, 
therefore, favor of the 
more powerful instrument. 

The decision just made declares 
void the Berhner patent of 1891 con- 
covering all known 
microphone, and therefore 


sound 


set aside in 


taining claims 
forms of 
practically throws open to these new 


companies a much broader field of 
Operation. 

If this patent had been sustained 
it would have proven a powerful in- 
hands of the 


in prolonging 


strument in the Bell 


Telephoue Company 
their 


of seventeen 


monopoly for uw second period 


years. ‘io those who 


are familiar with the recent Supreme 
Court decision in the case of Eagle 
vs. Miller Manufacturing Company 
the decision was no surprise ; that 
case formulated a new doetrine in 
patent law, namely, that a patent to 
the same inventor rendered void a 
subsequent patent claiming matter 
disclosed In the prior one, Judge 
is based on two 
mentioned is one: 
patent was ob- 


Carpenter’s decision 
points—that just 
the ot ther is that the 
tained fraudulently. 
Precisely the same drawings appew 
in Berliner’s patent of L880 and that 
of 1891. The invention is one that 
commercially could be of absolutely 
no value, since it involves transmitting 
and receiving “pe ech by metal buttons 
held in elastig ‘contacts; it is one of 
cuses ehish most inventors 
utterly worthless: 
and yet although containing not a 
mention of carbon, it was susceptible 
of claims broad enough to control the 
whole art. We think the point of 
inoperativeness was l 


those 
would cast aside as 


raised in the 
proofs,but is not touched upon in th 
decision. ‘The court holds as a second 
controlling point of its fA that 
the patent was fraudulently obtained. 
During the 11 years in whyh the 
ense was before the Patent Ore the 
proofs show that the agents of the 
Bell Telephone Company were con- 
stantly publicly pressing for the issue 
but privately shifting for delay, and 
the court holds that the anxiety for 
issue was not sincere. : 

The Bell Telephone Company will 
doubtless not be satisfied with Judge 
Carpenter’s view and will carry the 
case to the Appellate Court. It seems 
carcely possible, however, that the 
ground of prior anticipation, in view 
of Eagle vs. Miller, can be overruled. 
This is the first set-back this great 
corporation has had in its history. 
It was organized to promote one of 
the most marvelous inventions ever 
made ; its business has been managed 
with a sagacity as great as the inven- 
tion was clever. It still holds patents, 
however, which will prove a stumb- 
ling block to rival concerns. The 
telephone will now be applied to a 
greatly increased range of service and 
doubtless ways will be found by 
clever people to furnish a satisfactory 
exchange system. 
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Street and the Electrical 
Stock Market. 


Wall 


Owing to a general balanciug of 
the year’s accounts the financial 
world, as reflected in Wall street this 
The market 
professional. 


week, was very quiet. 
was almost entirely 
Even this class failed to stir up any 
excitement. Theshipment of $5,680,- 
000 gold was the bear factor. The 
adjournment of Congress, carrying 
with it a postponement of the railroad 
pooling bill, rendered all interests 
inclined to play a waiting game. 
There was no change in fundamental 
conditions. ‘Towards the close of the 
week there was an inclination to take 
the bull side for a turn. 

General Electric stock has been 
very quiet around 35. ‘he 5 per 
cent debenture bonds advanced to 92. 
I have good authority for the state- 
ment that the street railway business 
of the company is the largest in its 

November was the 
The returns for 1594 


history, and that 
banner mouth. 

will show more business than in 1892, 
which was the largest previous vear. 
The reduction of car equipment to 
$850 from $1,250 a year ago and 


$1,650 two years ago, largely stimu- 


lated the increased demand. How- 
ever, a still more important factor is 
the substantial interests, who realize 


that apparatus can he bought 40 per 


vent cheaper than a year ago, and in 
all probability 25 per cent cheaper 
than a year hence. They are avail- 
ing themselves of the golden opportn- 
nity to secure needed supplies. A 
point in substantiation of this is the 


fact that irresponsible and weak finan- 


cial concerns are not buyers. It is 
rare, indeed, to hear in these days of a 
concern making appli ‘ation for finan- 
ceering, in order to purchase equip- 
ment, 


The question naturally arises as to 
the amount of profit which General 
Electric is making on this business. 
I am told that it is very good indeed, 
owing to the enormous decreases in 
cost of raw material, labor and oper- 
ating expenses. <A point in sub- 
stantiation of this is the fact that the 
expenses of the railroad sales depart- 
ment of the company have been re- 
duced from 20 per cent to 2 per cent. 

General Electric declined Saturday 
1% points, to dd ly 
attacks. Iam told by an executive 
ofticer of the company that there are 


. under sharp bear 


no unfavorable developments pend- 
ing. 

I understand that the Kings County 
Elevated Railroad 
Brooklyn, is making an investiga- 


Company, of 


a view of adopting elec- 
tricity on its lines. It will equip the 
surface lines to Brighton Beach and 
Canarsie first. This road and Man- 
hattan are both waiting until the 
practical operation of. the Chicago 
Metropolitan West Side railroad be- 
fore placing contracts. The last 
mentioned is equipped by General 
Electric and will be running inside of 
a month. 

I Jearn that the lines between 
Chicago and the East are seriously 
considering electricity as a motive 
power in order to reduce their costs 
so that they can compete with the 


tion with 
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lake lines on grain rates. The ex- 
pense of transporting a bushel of 
wheat from Chicago to Buffalo is 
three cents. By rail it is seven cents. 
This is why the latter system of trans- 
portation is losing the business. All 
grain that is sufficiently good is being 
put into elevators, where it will re- 
main until May, or until the opening 
of navigation. Investigation has 
already been made as to the feasibility 
of using the Niagara power for motive 
purposes between Buffalo and a point 
westward on the lines. 

The price of Edison Electric II- 
luminating of New York 
from the high figures of last week 
to 101%. The 5 per cent debenture 
bonds also declined fractionally. The 


reacted 


annual meeting of this company will 
be held on January 15. The com- 
pany has declared a quarterly divi- 
dend of 1% per cent payable February 
1. Books close January + and reopen 
February 2. 

The Berliner telephone patent de- 
cision, noted in the ELEcTrRiIcAL 
Review of last week, has created 
widespread interest in financial cir- 
cles The stock of the American 
Bell Telephone Company reflected 
the adverse nature of the news by a 
decline of 10 points on the day it 
developed. It did not rally. The 
real stability of the Bell company 
lies more in its excellent organization, 
thoroughly established, and the fran- 
chises which it possesses, rather than 
underlying patents. The decision 
is certain to develop competition. 
But this does not mean that there 
will not be room enough for all. 
The opening of the Brooklyn Bridge 
ferry traffic, 
Manhattan Elevated system added,to 
York 


Progressive competition 


increased while the 
the possibilities of the New 
street lines, 
along new lines develops new busi- 
ness, and there is no logieal reason 
to assume that this will not be the 
case in the telephone world the same 
as in any other. 

The Consolidated Electric Storage 
Company, of Philadelphia, has de- 
clared a quarterly dividend of one per 
Books 


close January | and reopen Janu- 


cent, payable Jannary 10, 


ary 11. Subscription books for the 
new preferred stocks opened this week. 
Inasmuch as stockholders are asked 
to subseribe at 50 for a stock which 
can be had in the market at 35, it is 
probable that no subscriptions will be 
made. It is understood that the new 
issue of stock is really a forced sub- 
scription upon the largest stockhold- 
ers, who thereby make their original 
stock more valuable. BAIN. 
New York, December 22. 





fa> E. S. Greeley & Company’s 
Store Gutted by Fire. 

Early on Sunday morning last the 
building oceupied by the large elec- 
trical supply hotise of the E. 8. Gree- 
ley & Company, at 5 and 7 Dey street, 
New York city, was badly damaged by 
fire. The origin of the fire is un- 
known. ‘he flames spread through 
the building and it is probable that 
the loss from fire and water will be 
heavy. The firm is known to have 
carried insurance which will probably 
cover the loss. 


From the American Bell Point of 
View. 
To THE EpiTor oF ELectricaL REVIEW: 

You have been quoted in the Bos- 
ton papers as stating that the Berliner 
decision was a severe blow to the 
patent strength of the American Bell 
Telephone Company. Your opinion 
is correct and adroit. You did not 
state that it would seriously hurt this 
company,and one so well informed in 
telephone matters as you evidently 
knew what you were saying. 

Now, as to that ‘‘severe blow.” 
The outcome was expected, although 
the impression here is that the next 
tribunal will reverse the decision. 
On that I place no great reliance. My 
idea is that the whole matter is vastly 
exaggerated. The company is now 
and has been for a long time in a 
position to monopolize the business, 
and that even without the help of 
the patents. Remember that the 
American Bell, the American ‘Tele- 
phone and Telegraph (long distance), 
the Western Electric and all the 
licensee companies have been con- 
stantly acquiring telephone patents, 
covering all practical devices needed 
for exchange work, that they must 
control something like 2,000 electri- 
cal patents ; and then consider on top 
of that that the American Bell con- 
trols the recent Edison transmitter 
patent, which has not vet been ques- 
tioned as to its validitv—in other 
words, that the powdered or granular 
transmitter is yet in a tight grasp. 
And bearing all these points in mind, 
with the additional facts that they 
have the business, possess the finest 
instruments, the most excellent long 
line construction, where is then the 
chance, I ask, for the new companies 
to get a decent living? It is all fine 
talk to Say, °° the telephone busines 
is now open to the world ;” but the 
fact remains that you will have (lik« 
Diogenes) to go round in daytime 
with a lantern to find the corner 
where to locate your new business. 
So far, so good. I have given vou 
my own opinion, and you may take it 
for what it is worth. 

TELEPHONIST. 

Boston, December 20. 





PERSONAL. 

Mr. Frederick R. Case, thi 
and popular 
great bolt and nut house of Hoopes & 
Townsend, Philadelphia, was a New 
York visitor last week and extended 
Christmas well wishes to many friends 
in the metropolis. 

W. Worth Bean, of St. Joseph, 
Mich., first vice-president of the 
American Street Railway Association, 
is one of the most enthusiastic advo- 
cates of electric traction in the coun- 
try. He has large interests in this 
field and keeps abreast of all improve- 
ments. 


uctive 


representative of the 


The Stirling Company has severed 
its relations with Mr. John MacCor- 
mack,who formerly represented them 
in New York, and has turned the 
eastern territory over to Mr. Fred- 
erick A. Scheffler. The New York 
office of the company will remain as 
heretofore, No. 126 Liberty street. 
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ELECTRIC RAILWAY NOTES. 

An agitation in favor of safety fen- 
ders for the street cars at Cincinnati 
has been started. 

A continuous ride on electyic rail- 
ways can now be taken for about 35 
miles in Philadelphia and suburbs. 
=The electric street railway com- 
pany at Lima, O., persists in run- 
ning its cars in violation of the 
State law, which requires them to be 
vestibuled, and the council has 
decided to prosecute them. 

Representatives of the bondholders 
of the street railway lines of Sioux 
City, la., are conferring in relation to 
consolidating several of the compa- 
nies. Three or four of them now in 
receivers’ hands will probably be con- 
solidated and their bonds replaced by 
stock. 
erside roads are the ones moving in 


The elevated, cable aud riv- 


the matter. 
After 
proposed route, theetown board of 


personally inspecting the 


Islip, L. I., has granted the franchise 


for the new trolley line. The work 
is to be completed within two years 
and the town will receive two per 
cent of the net earnings. It is pro- 
posed to continue the road across the 


} 
t 


Island, if permission can be obtained 


from the various town officials 


The Jasper County, Mo., Klectrie 


Railway Company has purchased 40) 
acres of land between Carthage, Mo.. 
and Carterville, on Center Creek, for 
park and power nouvse purposes, The 
Joplin Electric Railroad has been 
sold at trustee’s sale for 855.000 t 


D. R. Powers. of St. Louis, the mai 
stockholder in a company which will 
build a line from Carterville through 
Joplin to Galena to connect 
electric road from Carthage to Cart 


ville. 


Three Good [len to Sel! « Habir- 
shaw’ Wires. 

As officially announce d on anot! 
page of this issue of the ELEcTRICAI 
Review, Mr. J. W. Godfrey, Mr. FP. 
W. Harrington and Mr. J. B. Olsen 
have allied themselves with the Indi: 
Rubber and Gutta Percha Insulating 
Company, of New York city, manu- 
Habir- 
shaw white core insulated wires and 
cables. All these 
recently resigned from the New York 


facturers of the well-known 
gentlemen have 


Insulated Wire which 


Mr. Godfrey was general manager for 


Company, of 


nine vears. In his new connection, 
Mr. Godfrey will manage the sales 
department of the India Rubber and 
Gutta Percha Insulating Company, 
and Messrs. Harrington and Olsen 
will be his efficient assistants. ‘The 
last named company is to be con- 
gratulated on securing the services of 
these gentlemen, all of whom are well 
known to the trade, and each of 
whom has a flattering record as a 
salesman. ‘The ELecrRicAL Review 
extends its best wishes for suecess to 
the company and to Messrs. Godfrey, 
Harrington and Olsen. 





A Portrait in Colors. 
The American Electrical Works, of 
Providence, R. I., is sending out a 
novel holiday surprise to its friends. 





PRESENT AND PROSPECTIVE 
DEVELOPMENT OF ELEC- 
TRIC TRAMWAYS. 


READ BEFORE THE SOCIETY OF ME- 
CHANICAL ENGINEERS, NEW 
YORK, DECEMBER 6, 1894, BY C. J. 
FLELD. 


(Concluded from page v6.) 
UNDERGROUND CONDUITS. 

{ nderground conduits, or the 
placing of the trolley wire with all its 
feeders under the surface of the street, 
is the ultimate and desirable result 
to be obtained in our large city lines 
yf ‘trie traction, and cities are 
roiny to demand in the near future 
this method of service where the local 
‘onditions andl requiremeots will war- 
rantit. Underground conduits were 
attempted four or five vears ago, but 
on avcount of insufficient experience, 
lack of engineering ability, oramount 
of mowey expen led on the work, as 
wellas a desire on the part of the 
‘ompany installing them to make 
them a failure,they were not In gen- 
eral successful. The first really suc- 
cessful underground conduit to be 
installed and operated was in) Buda- 
Pesth, about seven or eight miles in 
length, and it is now being extended 
to 30 miles or more. ‘The local con- 
ditions there were favorable. and the 
width of slot opening which was 
possible to be used there was not 
practicable in this country, owing 
to our wagon tires. We have had 
the past vear one or two conduits 
introduced on similar lines in this 
‘country on a very small scale, at 
Chievo and Washington, and we will 
have within the next few months the 
introduction of a condutt, in one or 
two of our Jarge cities. on a large 
‘commercial scale. The conduit to be 
inost used will be one similar to a 
cabie conduit, with the trolley con- 
luctors placed at the sides in the 
‘hannel or angle bar or rod 








shape of 
‘ ° . 

of iron ot mpper, which will be 

livid nit sections and fed by 


undersrouml feeders lad along the 
line of the road)  Yarious types of 

les Ol rushes will convey the cur- 

nt f n the trolley wire to the 
motors ou The c Such a conduit. 
\ believe, wtil only be suecessful 
where it Is made «a double trollev 
conduit and not depending on the 


track for the return cireuit. 


The other type of conduit which 
may be used is one of the several 
whiel are operated on the closed con- 
dit plan None of these have been 
introduced ona commercial seale as 

et. If isu very attractive method 


many Wavs, also saving on the cost 
construction of a cable conduit. 
Phere are numerous difficulties in 
regard to the eleetrieal details which 


will have to be overcome before such 


aform of duct can bea suecess. The 
yverhead line construetion, though, 
ll continue to be used in the 
majorit f cases for many vears to 
come, we believe, as the most practi- 
ble and best method for conveying 
the currenf to the motors, The cost 
of a well built trolles conduit in the 
form of a cable duct will, in’ most 
cases, exceed that of a cable duct on 
straight track, but less on curves and 


W ork. 





CARS AND THEIR EQUIPMENTS. 

In the old horse car service the 
standard length of car body was 
14 to 16 feet, and in open cars 
seven or eight benches. ‘The added 
service done by the large electric 
roads brought about an increase in 
the length of cars, particularly in the 
closed cars. ‘This was carried to an 
extreme by increasing the length of 
the cars to 26 and 28 foot body, with 
double truck. We have had a 
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reaction on that length, and we 
believe the best standard of car for 
heavy city traffic, and the one which 
will give the least wear and tear on 
the roadbed, and also will enable the 
use of higher speed on suburban 
lines, is a car body from 20 to 24 feet 
in length—2l or 22 feet being 
the most desirable standard—and 
mounted on double trucks, with 
maximum traction on the driving 
wheels. Such a car body, with 
wide platforms—four to four and a 
half feet-—with entrances on one side, 
with wide double doors, fills best, we 
believe, the general requirements of 


such a service. There is strong 
objection to the use of 19 or 20 foot 
ear boilies on a single truck witha 
six anda half to seven foot wheel 
base, as has been done in a number of 
cases. There can be only one resull 
from such an equipment, and that is 
arapid destruction of the car body 
and also the track. ‘his pounding 


or destruction of the track on tnese 


single trucks has, to a considerable 
extent, veen due to the weight of the 


east irun motors and their rigid 
mounting on the car axle. This 
ditticulty has been greatly lessened by 


the introduction of steel motors of 


about half the weight and the sup- 
porting of them by springs. 

Open cars may be treated in a simi- 
lar manner. (yenerally these open 
cars are used on a single truck ; but, 
if of excessive length, a double truck 
should be used. ‘The trueks gener- 
ally used we have partially treated of 
in describing the ear bodies. ‘To a 
car body 17 or 18 feet in length a 
four wheel truek with a wheel base 
six and a half to seven feet, increased 
as much as the curves which exist on 
the line will permit, is the standard 
where that length of car bo ly is used, 
The general diameter of the wheels 
now used is about 53 inches, and we 
have many forms of heavy built 
forged frames or steel pressed frames, 
with every possible arrangemens of 


the spring base which can be devised 


to overcome the natural tendency of 
the ear boly to teetering when partly 
filled with an unequally distributed 
load of passengers. 

MOTOR EQUIPMENTS. 

‘The improvement in motors during 
the past seven years, since 
introduetion. has been marv 
The old seven and a half or 10 horse- 
power motor was 4 thing of pity, 
poor in its design b th mechanically 
and electrically, and «a continual 
worry and trouble to keep 
tion nnd service, the fields and arma- 


it in opera- 


tares burning out every day, and the 


repair account on tauem running from 


three to six cents per car mile 
operated, Now if we turn to the 
present t pe of iron-c ad slotted 


armatures and waterproof. motors, 


Witn nh mal horse-p wer Capacity 
20 


in the general type of motors of 
horse-power, making equipment per 
ear ov horse-power, and built for 
any speed which is practicable on 
the service for whieh th y are to be 
used, with a depreciation, wear and 
tear Jess than almost any other type 
yf power machinery, we have, it 


seems, attained a commercial 
and development in this motor which 
it will be hard to excel. These mo- 
tors are now equal to almost anything 
to which they may be put. Their 
capacity, economy and power are 
brought to a high stage of develop- 
ment, and their economical control- 
ling and handling is managed by a 
controller stand which gives various 
combinations and arrangements of 
the motor fields and armature, which 
gives us complete control over the 
current under different conditions of 
service, and gives us an economy in 
current consumption which is away 
beyond the expectations of a few years 


ag 
ago. 


stage 


POWER HOUSE, 


From the mechanical engineer’s 
standpoint, probably the most inter- 
esting part of the equipment of the 
electric tramway is the power house, 
and therefore we will try to give you 
a more careful and detailed descrip- 
tion of its present development and 
arrangement. ‘The one central idea 
of electrical engineers, in the early 
electric light and power station work, 
was to have them located in the cen- 
ter of the system, regardless of all 
other local conditions and require- 
ments. Experience has shown us, 
in the broad treatment from = an 
electrical and mechanical engineer’s 
standpoint, that we want to tuke 
into careful consideration not only 
the electrical require ments as to the 
distribution of power, but also the pos- 
sibilities of economical generation of 
that power from a steam engineering 
standpoint: therefore we give careful 
consideration at present to this 
matter. The general requirements 
are that a power station of any size or 
capacity should be so located as to 
generate, under the most economical 
conditions, the power which is to be 
used in the utilization of electricity, 
and the location to be such that the 
obtaining and handling of coal and 
water shall be at the lowest obtainable 
net cost. The capacity of the station 
should take into consideration the 
present requirements and immediate 
future expectations as far as can be 
foreseen, and as far as the resources 
of the company will permit on a com- 
mercial scale, and without depending 
too much on future prosperity. 

‘The general basis of calculation of 
the horse-power required for a tram- 
Way system must take into considera- 
tion the local conditions of service, 
grades, curves, ete., but, in general, 
15 to 25 horse-power per car equip- 
ment in use on the road isthe general 
limit of a well-designed station, which 
will take into consideration the con- 
ditions for the continuous — serv- 

ve and operation of the plant. <A 
road of 100 ears would, therefore, 
require about 2,000 horse-power, 
vhich horse-power should be divided 
into, say, four units of 509 horse- 
power each. ‘The number of units in 
wnv station should be the fewest num- 
ber which will give a safe and eco- 


nomical division of the units, and in 
a station of this kind four or five 
units. according to the service and 
conditions, should be the standard. 
In the past we have had to be guided 
largely by the capacity and size of 
venerators it was possible to obtain, 
but this question is now eliminated, 
and any capacity of generator which 
the engineer may call for and feel 
necessary to meet the needs of his 
case can be contracted for and built 
with a surety of success. Generators 
are now being built in this country 
up to 5.00vu horse-pow¢ 4 each. The 
general arrangement and character 
of power station building required for 
power plant is a well-designed one 
story fireproof iron, brick and stoné 
structure, with trussed roof, travel- 
ing power crane in engine room, and 
eonvenient for the handling of coal, 
ashes, ete., which it may be possible 
to obtain. The method of connect- 
ing up the engine and generators in 
the early types of small generators 
was to belt them to small automatic 
engines, or else by countershafting. 
Both methods have their advan- 
tages and disadvantages. At present 
the tendency is large generators 
directly connected to the engine, 
whether automatic or Corliss, high, 
slow, or intermediate speed, such con- 
nection being made either by direct 
belting or directly mounting the gen- 
erator on theengine shaft. Thetype 
of engine to be used on this service, 
we have found, must be equal in its 
requirements to that of rolling mill 
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service, capable of standing the heavi- 
est strains in the variation of the 
load, and also to give desirable close- 
ness in regulation under these heavy 
changes, in order that our generators 
may be balanced with one another. 
There is probably no service which 
has done more to develop the steam 
engine in the last few years than rail- 
way and power service. ‘The Corliss 
engine is being better and more 
heavily built, and being made to regu- 
late more closely than it did in the 
past. ‘he automatic or high speed 
engine has been developed from a 
light, unmechanical single valve en- 
gine to a heavy, substantially built 
double valve engine giving good regu- 
lation and good service up to certain 
sizes: and for our larger units we be- 
lieve the alternate type will be an 
engine combining the advantages 
wud uses of an automatic and Cor- 
liss engine, combining the advan- 
tages of both, and trying to 
avoid the disadvantages. Such an 
engine for general. requirements, we 
believe, will preferably be a vertical, it 
giving better economy of space in 
large plants. As to the number of 
evlinders to be used in engines, it is 
generally acknowledged to-day that 
compound engines give the best re- 
sults on railway work. Triple expan- 
sion, on account of the wide variation 
of load, have been found to be unde- 
sirable, and therefore cross or tandem 
condensing or non-condensing—pref- 
erably the former—are the standard 
to-day. 

In boilers we have a wide range in 
style, size and capacity. The plain, 
old horizontal return tubular, 16 or 
17 feet long, with three and a half or 
four inch tubes, is still filling general 
requirements in a large number of 
cases in a satisfactory manner where 
real estate has not to be purchased at 
an excessive cost, and where the steam 
pressure does not exceed 125 pounds. 
Such a boiler, made with good ma- 
terial, with a butt strap joint. gives 
us good service. Where the condi- 
tions are such that we require water 
tube or sectional boilers, we have a 
large variety to select from, many of 
them meeting our requirements and 
giving good service: but a number of 
them we find are giving a good deal 
of trouble and bother in their care 
and maintenance, wnd also in not giv- 
ing good dry steam. 

The generators, as we have indi- 
cated, have been developed from 
small units to any size machine 
desired, and we have now a machine 
which in its economy, durability, 
regulation, ete., cannot be excelled. 
A well-built machine with slotted 
armature, large commutator, carbon 
brushes, slow speed and_ self-oiling 
bearings, requires a minimum of 
attendance to its good working. 
These are built for direct belting for 
a slow speed, or direct connection for 
the various types of engines operating 
from 75 to 1459 revolutions, according 
to the size of the units or type of 
engine to which it is to be connected, 
and they are being built from 100 to 
1,500 kilowatts capacity. 





CAR HOUSE, 


A well-built and well-designed car 
house is of as much importance to 
such a system as its power house. 
Such a car house should be built to 
obtain minimum handling of cars and 
afford good facilities for the care and 
repair of the cars in regular service, 
and also to give a storage capacity 
for the ears which are not in regular 
service. Such a car house should 
be a fire-proof structure in every 
respect, and afford ready access 
and egress for the cars. The general 
form of the structure, whether one or 
two story, must be in accordance 
with the general conditions and re- 
quirements of each case, and be 
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equipped with repair shops and repair 
pits, as well as paint shop, ete. 


OPERATING EXPENSES AND COST OF 
EQUIPMENT. 


The old horse car road in large 
cities operated at a total cost of from 
18 to 25 cents per car mile. One car 
mile is taken as the standard for 
operating expenses in our tramway 
service. The heaviest item in this 
operating expense was the question of 
power—that is, the care and mainte- 
nance of the horses, their feeding and 
the depreciation of the same. The 
average life of a horse on a well oper- 
ated tramway road is five to six years, 
and the number of horses required 
per car from eight to 11, according to 
conditions and requirements. ‘The 
cost of this power service was from 
eight to 11 cents per car mile. This 
is where the electric road has made its 
heaviest gains in the reduction of 
operating expenses. This item is 
reduced in power service to-day toa 
cost, under general conditions, rang- 
ing from one to one and a half cents 
per car mile. Is not this a marvelous 
gain in a few years, and does it not 
indicate and show the possibilities 
of the introduction of, this power 
on this service? The relative 
proportion of operating expenses 
to earnings in the horse railway serv- 
ice was from 70 to 80 per cent 
operating expenses to gross earnings. 
In electric service we have a consider- 
able increase in our gross earnings 
over our old horse line, which increase 
runs from 25 to 50, and even 100, per 
cent in some cases, and the operating 
expenses being 40 to 60 per cent of 
the gross errnings. In this operating 
expense we include all the operating 
expenses of the road other than the 
fixed charg:s. 

The cost of building and equipping 
an electric road is considerable. The 
last year or two has reduced this item 
to a considerable extent, especially 
on the electrical equipment ; and has 
not only reduced the cost,-but shows 
a great deal better equipment, and 
one which is going to show a much 
smaller depreciation than we had a 
few years ago, The standard price 
four years ago for an equipment of 
two 15 horse-power motors and the 
installation of them was $3,000 to 
$3,500- The price to-day for two 
25 horse-power motors, which are 
much more superior to the former 
ones. is under $1,0.0. This gives 
us a total cost of a motor car, includ- 
ing car body, truck, motors, etc., 
of approximately $2,200. A single 
mile of roadbed construction, with 
90 pound girder rail, exclusive of any 
new pavement, but including taking 
up of the old track and replacing of 
old pavement, about $7,500 per mile 
of single track. This makes no 
allowance for special work. Over- 
head line construction for one mile 
of double track, with iron poles, feed- 
ers, etc., $4,000 to $5,000 per mile; 
with wooden poles, about $3,000 or 
$4,000 per mile. 
plant for direct connected vertical 
compound condensing plant — for 
steam plant, $50 to $55 per horse- 
power, and the electrical, $20 to $25 
per horse-power, making a total for 
steam and electric plant, $70 to $80 
per horse-power. Asa general sum- 
mary, we have for the total cost of 
the equipment of the electric tram 
road—that is, the rebuilding of an 
old horse road—including power plant 
complete, buildings, car house, cars, 
equipment, track and overhead cor- 
struction, $20,000 to $25,000 per mile 
of single track, according to the vary- 
ing conditions and requirements of 
different cases. 


CONCLUSION. 


Without going to extremes, I 
believe we may safely say that the 


Steam and electric © 
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electric tramways have more than 
met all the requirements, expecta- 
tions and agreements of even the 
most enthusiastic advocate during 
their early introduction, and when 
we look around us to-day and see the 
universal introduction which they 
have met with in this country, and 
are now meeting with in all parts of 
the world, we can ina measure ap- 
preciate what has been done in this 
matter. 

As to the future and the future 
possibilities of the tramway, not only 
for city and suburban traffic, but also 
to enter into competition for a large 
share of the steam railway service, it 
will see the introduction of electricity 
for many purposes and uses in this 
field. The limit of speed and power 
obtainable is only limited by the con- 
ditions and local requirements of this 
service. Theoretically, any speed is 
possible which is desirable to be 
obtained on any service, and the only 
limits are the resistance of the wind 
or air. As to the exact line which 
this development is going to take, it 
is hard to determine; but we believe 
for a number of years to come it will 
be a continuance of the present lines, 
with improvements in the general 
detail of construction. 

The storage battery we have left 
out of consideration entirely, and we 
do not believe it is in a state that it 
needs to be considered commercially 
as yet. 

Up to the present time in this serv- 
ice our development has been with 
direct or continuous current. There 
is no question but that, with the 
large improvements and modifications 
which are being made in alternating 
current apparatus, we may expect its 
introduction on the tramway service, 
especially for long distance work. 

In all this work the mechanical 
engineer has played and will play an 
important part, and the combined 
mechanical and electrical engineer is 
going to be and has been largely 
identified with the development of 
this line of work. 


The Rhodes Hand Lathe. 


The accompanying — illustrations 
show the 12-inch hand lathe intro- 
duced by the L. E. Rhodes Company, 
Hartford, Conn., which has been de- 
signed to make with greater economy 
the small parts on electrical work. 
The especially valuable feature is a 
combination friction clutch and brake, 
by which the spindle may be instantly 
stopped or started by moving a small 





Fig. 2.—Heap Brock or Raopes 
Hanp Latue. 


lever, while the cone pulley is con- 
stantly revolving. ‘This lever in the 
head block is arranged to operate by 
means of a very coarse-threaded screw, 
a hub keyed to the spindle and sliding 
laterally, which when forced in one 
direction by the lever engages a fric- 
tion clutch of the ordinary type 
within the cone pulley, and, when 
moved in the opposite direction, 
brings the brake into bearing on the 
spindle, releasing the clutch. The 
workman in making his changes is, 
therefore, not obliged to touch the 
shipper, and saves the time ordinarily 
wasted while the lathe is slowing 





Fic. 1.—Tuk Ruopes Hanp LATHE, witH NEW BRAKE AND CLUTCH. 


Increase of Electric Light Signs. 


There has been this season a great 
addition to the display of signs with 
letters formed of incandescent lamps ; 
and such signs are now seen not only 
in Broadway, but in various other 
parts of New York city. They are 
displayed where signs would ordi- 
narily be placed, and they are seen 
high in the air on lofty buildings. 
Indeed, there has never been a time 
when artificial light generally was so 
lavishly used as now. 


instantaneously. 


the spindle is stopped 
Anyone doing lathe 
work requiring high speed and fre- 
quent stops or changes will appreciate 
the saving thus attained. 

This lathe has hollow steel spindles, 
with adjustable brass boxes, ete., and 
bearing surfaces are carefully scraped. 
In short, it is a high-grade machine 
in every way. Those not needing 
the patent device can be supplied with 
the plain lathe, or with the draw 
chucks, heretofore used chiefly on 
watchmakers’ lathes. 


down, for 


Nikola Tesla as Viewed by a 
Layman. 


A familiar figure at Delmonico’s in 
the evening is that of a tall, well-knit, 
well-groomed man, swarthy, eagle- 
eyed, with a long nose, high cheek 
bones and a firm jaw, and with the 
air of being intensely interested in 
everything at which he looks. his 
is Nikola Tesla, man among men in 
the electrical world, a giant of discov- 
erers, bold, original—a_ pathfinder 
whose every step is now being watched 
by all the scientific societies of the 
world. Where others have followed 
old theories and been hedged in by 
trammels of tradition, he has struck 
out at right angles, and startled the 
know-alls by showing that the laws 
of electrical force are still unwritten 
and unknown. His dynamo is radi- 
cally different in construction and 
operation from any in use; his cur- 
rents, while of vastly greater voltage, 
are innocuous; his system of lighting 
needs no filament of carbon or plati- 
num, and gives out no heat; he can 
clothe himself in radiance like Phe- 
bus, like Ajax; he can defy true 
thunderbolts, for he has tamed them 
while leaving their strength unshorn. 
All this and more has already been 
done, and yet the man has but little 
passed his thirtieth year, 
looks like a student, and has the 
unaffected simplicity of one whose 
thoughts never turn to self.— Major 
Moses P. Handy in the ** Mail and 


Express.” 


more than 


Ciiniannnaines 
The West End Street Railway 
Company and « Horse Equip- 
ment.”’ 

At the recent West End Street 
Railway’s annual meeting the point 
was raised why ‘* maintenance of 
horse equipment” in operating ex- 
penses was $130,225, an increase of 
$79,124 over the previous year, in the 
face of a decrease of 900 in the num- 
ber of horses owned by the company. 
The explanation given by the Boston 
News Bureau is that the West End 
company has carried its horses on its 
worth $134 each. When- 
ever a horse is disposed of below that 
figure the difference between the sell- 
ing price and $134 is charged to 


books as 


operation expenses under maintenance 
of horse equipment. The prices for 
horses have been so low the past year 
that the West 
sold has been very heavy, and caused 
horse 


End’s loss on horses 


the increase in maintenance of 
equipment, over which the question 


was raised. 


The Brooklyn, N. Y., Common 
Council, recently, by a vote of 11 to 
6, refused to adopt a report of the 
Committee on Gas and Electricity, 
which authorized and directed City 
Works Commissioner White to pre- 
pare specifications and advertise for 
proposals to supply the city’s streets 
and public buildings with gas and 
electricity for the year 1895, and to 
award the contract for the same. 
The only reason assigned for this 
action was that the City Works Com- 
missioner should submit the proposals 
received to the Board of Aldermen 
for their consideration. 
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THE TELEPHONE QUESTION. 
(Concluded from page 312.) 


horde of manufacturers, Jarge and 
small, into the manufacture of carbon 
transmitters of the Blake and kindred 
types—all of which instruments will 
use an induction coil. While the 
broad patent on the use of the induc- 
tion coil expires next month, it is not 
generally known that the combina- 
tion of any kind of aswitch—whether 
automatic or not—with an induction 
coil is covered by a patent owned 
by the Western Electric Company 
(which compauy is controlled by the 
American Bell Telephone Company). 
This patent is known as the Watson 
patent of 1883, No. 270,522, dated 
January 9, 1883, and is one of the 
best trump cards of the Western 
Electric Company, whose counsel, 
Messrs. Barton & Brown, come pretty 
near knowing ‘what is trumps.’ 
‘he Colvin transmitter, as everybody 
knows, uses no induction coil. It 
will talk over a 10-foot circuit or 
a 1,000-mile circuit equally well 
without one; in fact it will talk 
better without a coil than with one. 
it will also stand any amount of 
electro-motive force from the voltage 
of one cell up to being placed directly 
across 110-volt mains. It has no 
adjustment, for the reason that it 
does not work on the principle of 
variable pressure. While this com- 
pany is known as the Interior ‘Tele- 
phone Company, we are doing a great 
deal of outside private lime and ex- 
change work. We already have in 
successful operation some nine or ten 
small exchanges, all of which are 
connected with trunk wires, and 
employ in their switchboards our 
patented drop and trunk line system. 
As to our interior systems we now 
have more than 250 buildings using 
them. I have recently designed and 
perfected a substitute for the mul- 
tiple switchboard, something that 
must be had before any new company 
can successfully take care of the 
business of a large city exchange. 
This board is absolutely clear of all 
patents from the original Firman and 
Kellogg patents right down to the 
latest inspiration of Mr. Chas. Scrib- 
ner. ‘There is no such thing as a 
test circuit in this board; the oper- 
ators’ circuit is as simple as in the 
simplest old-fashioned 10-drop board ; 
neither is there any likeness to what 
is known as the Sabin or ‘express’ 
system now used in San Francisco, 
and about to be adopted to some 
extent in Chicago. ‘There will be no 
battery at any subscriber’s station, 
neither will there be a magneto or 
other generator there. Nor will 
there be a constant current on the 
line. It is a system which I think 
will interest every new telephone 
exchange company and will be de- 
cidedly a move in the direction of 
simplicity. In the meantime it is 
not absolutely sure that the variable 
pressure battery transmitter is free 
until after the impending decision 
in the ‘Bate case,’ which may be 
expected early in 1895; nor is it cer- 
tain until after the Berliner case 
shall have been taken to the United 
States Cirenit Court of Appeals. 
Until both of these cases are decided 
we believe the public will be disposed 
to avoid all risk by using a trans- 
mitter such as ours, which does not 
operate upon the principle disclosed 
in the patents at issue in either of 
these cases.” 


BOSTON CORRESPONDENT DE- 
SCRIBES THE SITUATION FROM A 
NEW ENGLAND POINT OF VIEW. 


OUR 


‘he great event of interest in elec- 
trical circles during the current week 
was the decision of Judge Carpenter 
in the Berliner patent suit, which 


ELECTRICAL REVIEW 


was handed down on the 18th inst., 
and by which the Bell company 
received the most decided set back 
it has encountered thus far in its 
history. 

While the outcome of the suit was 
very generally anticipated, and its 
results more or less hypothecated by 
those directly interested in the tele- 
phone business, the decision never- 
theless created something of a sensa- 
tion, and particulars were eagerly 
sought for. In this respect the 
ELECTRICAL REVIEW received much 
praise for its enterprise in getting 
out a special supplement and placing 
the salient features of the decision 
with comment before its many readers 
within a few honrs of the time it was 
officially announced. It was quoted 
here quite extensively. 

The effect of the decision was 
immediately felt on the floor of the 
Stock Exchange, where Bell Tele- 
phone stock fell off 10 points within 
an hour. This drop was only tem- 
porary, however, and before closing 
it had rallied several points and 
remained fairly steady. 

The decision in this case is felt 
to be far reaching, more so than 
many people imagine, and aside from 
its vast importance in the telephone 
field, which may now be said to be 
practically wide open, it will exert 
more or less moral influence, at least, 
on pending issues in the lamp con- 
troversy, the decision of which is 
awaited with even more interest by 
the trade at large. 

Judge Carpenter, in the text of his 
decision, has used some pretty plain 
language and criticised the methods 
of the Bell company in no measured 
terms. The duties of the Patent 
Office and of those having business 
with it are strongly set forth. 

From the Bell company itself no 
statement of any kind can be obtained. 
From President Hudson down, the 
value of ‘‘golden silence” is fully 
appreciated, and no expression of 
opinion bearing on the case itself or 
its future influence on the telephone 
industry can be elicited. Beyond the 
fact that an appeal will be taken, 
they have absolutely nothing to say, 
and indeed there is little doubt as to 
the wisdom of this policy. 

‘Those conversant with the situation, 
however, are looking forward to lively 
times and an immense increase in 
telephone service under the impetus 
of lower rates and the ownership of 
their own lines. 

The Bell company is strongly in- 
trenched in the large cities and in 
their magnificent long distance serv- 
ice, but the field now opened up for 
suburban exchanges, unhampered by 
heavy royalties to the parent com- 
pany and free to devote a portion of 
their income to extending and im- 
proving their service, is one of prac- 
tically no limit, and as the exchanges 
increase and multiply, eventually 
making their connections from town 
to town and from city to city, it is 
within the possibilities of the future 
for them, with the advantages of a 
comparatively small capitalization, 


and consequently lower rates, to make 
things exceedingly interesting for the 


Bell company, even on their own 
ground. 

In any event, the decision just ren- 
dered will tend to increase largely the 
general use of telephones, and put 
them within the reach of many who 
have heretofore been obliged to do 
without them on account of the heavy 
expense attendant upon the service. 

H. G. TucKERMAN. 

Boston, December 21, 1894. 


THE LIVELY OPINION OF THE PRES- 
IDENT OF THE WESTERN TELE- 
PHONE CONSTRUCTION COMPANY. 

To THE EpiTor OF ELECTRICAL REVIEW : 

It is fair to assume that the decision 
of Judge’Carpenter, declaring the Ber- 
liner 1891 patent void, will be affirmed 
by both the Appellate and Supreme 
Courts, if the Bell company elect to 
take the case up higher, which they 
probably will for its commercial 
eitect, if for no other reason. At 
any rate, it is settled for the imme- 
diate future, and the manner of its 
settlement has a more far reaching 
and effectual influence on the tele- 
phone business that may appear so 
closely following its accomplishment. 
Judge Carpenter’s decision will result 
in giving greater impetus to telephone 
enterprises than the expiration of the 
fundamental Bell patents, for it isa 
noble notice to the world that the 
courts are still above the influence of 
private wealth aud power. It removes 
also the undefined fear of monopo- 
lizing oppression, and capital will not 
hesitate to enter this lucrative field, 
from whence a waiting future stretches 
forth its welcoming arms. ‘Telephone 
exchanges will be organized and 
pushed to completion, and telephone 
toll lines built with a freedom that 
promises well for the new year. 
Already the Western Telephone Con- 
struction Company inquiries show 
well in this direction, and expressions 
of satisfaction are heard on every 
hand. 

Of course, it is to be kept in mind 
that the Berliner 1891 patent is not 
the only one to be feared, as there 
are several other patents of a hazard- 
ous character, including the 1880 
Berliner patent referred to by Judge 
Carpenter as anticipating in identity 
the Berliner patent of 1891. These 
many device patents will make 
trouble for the many careless pur- 
chasers, or for the “‘ patent pirates” 
that infest the electrical field par- 
ticularly. Many of the telephones 
now being offered seem to have been 
gotten up without regard to some of 
these dangerous patents, and extreme 
caution in the selection of apparatus 
should obtain. 

There will be ‘‘small-fry” imitators 
and gigantic telephone schemes pre- 
sented to capture the unwary. It 
should be the mission of legitimate 
concerns to frown upon these para- 
sites. The one causes a loss of faith 
in the character and efficiency of the 
apparatus and the other casts odium 
and doubt on the business from a 
commercial point of view. There is 
a good margin of profit in the busi- 
ness of operating telephone exchanges 
where none now exist, and the legiti- 
mate concerns will seek this business, 
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while the promoter and stock-jobber 
will endeavor to unlocse “the other 
fellow’s” and fasten his own fangs 
through ordinances, etc., in the large 
cities. These efforts will result in 
extending and cutting into the busi. 
ness. Rates of rental must go lower, 
and much improved service be pro- 
vided. Pushed to a close margin the 
Bell company must give up its royalty. 
The licensee companies will be unable 
to compete and pay bonus dividends, 
and this means trouble. Violation 
of contracts and litigation with the 
companies it has built up to indi- 
vidual monopolies will probably so 
occupy the Bell company in the next 
year or two, that it will have little 
spare time or energy to pursue com- 
peting companies. But it is said 
that the Bell long distance lines will 
still retain to them control of the 
business. This is idle and foolish! 
State laws will force the indiscrim- 
inate use of these long distance lines 
(as is now the case in Wisconsin) in 
every State in the Union. Then it 
is an eventuality that both the Postal 
aud Western Union companies will 
furnish telephone ‘‘ toll line service,” 
as surely as that they will continue to 
exist. They cannot escape it any 
more than a railroad can get along 
without terminal facilities. 

Briefly, the decison is gratifying in 
the extreme. J. E. KEELYN. 

Chicago, December 18, 1894. 

FULL TEXT OF JUDGE CARPENTER’S 
DECISION IN THE BERLINER CASE. 
This is a bill in equity praying the 

repeal of Letters Patent No. 463,569, 

issued November 17, 1891, to Emile 

Berliner,-as assignor to the American 

Bell ‘Telephone Company, for com- 

bined telegraph and telephone. 

The first ground of the bill to which 
I shall refer is that the patent is void, 
as being beyond the power of the 
commissioner to issue, in view of the 
issue of a former patent, No. 233,969, 
issued November 2, 1880, to Emile 
Berliner, for electric telephone. The 
patent of 1391 is for a transmitter for 
a speaking telephone. ‘I'he fourth 
claim of the patent of 1880 is as fol- 
lows: 

‘*A system of two or more tele- 
phone instruments in electrical con- 
nection with each other, each con- 
sisting of two or more poles of an 
electrical circuit, in contact one with 
the other, connected with a vibratory 
plate, so that any vibration which is 
made at one contact is reproduced at 
the other, substantially as set forth.” 

This patent is, therefore, for the 
** system,” or combination, of a trans- 
mitter and a receiver for a speaking 
telephone. The whole apparatus is 
shown in the drawings of both patents 
and is identically the same in both. 
‘The transmitter and the receivers are 
identical in form and differ in func- 
tion according as they are placed at 
the transmitting or at the receiving 
end of the telephone wire. It there- 
fore appears that one of the func- 
tions of the device shown in the 
patent of 1880, namely, the function 
of transmitting articulate speech, is 
identical with the sole object or func- 
tion of the device covered by the 
patent of 1891, and that the device 
for affecting the transmission is iden- 
tical in both patents. The patent, 
therefore, seems to me to be void and 
beyond the power of the commissioner 
to issue, Miller vs. Eagle Manufact- 
uring Company, 151 United States, 
186. 
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The second ground of the bill is 
that the issue of the patent was un- 
lawfully delayed through the fault of 
the respondents. ‘The respondent 
company was the owner of a patent 
previously granted to Alexander 
Graham Bell, which covered the art 
of electrical transmission of articulate 
speech. The device of Berliner, as 
both parties in this case agree, covers 
the only commercially practicable 
and useful method at present known 
for effecting such transmission. In 
this state of facts, the claim of the 
complainant under this bill is fully 
and briefly stated by counsel in the 
following words : 

**The proposition is that the Bell 
Telephone Company intentionally de- 
layed the prosecution of the Berliner 
application and the issue of the Ber- 
liner patent for the purpose and with 
the result of prolonging their control 
of the art of telephoning, which 
would cease with the expiration of 
the Bell patents, in 1593, and that 
they did this by submitting to delays 
on the part of the officers of the 
Patent Office, which delays they, the 
Bell company, had it in their power 
to prevent, and refrained from pre- 
venting, for an unlawful purpose.” 

This conduct is alleged to consti- 
tute a fraud practiced on the public 
through the Commissioner of Patents 
and his assistants, and it is claimed 
that the patent so obtained by such 
fraud may and should be annulled by 
the decree of the court on the author- 
ity of the United States vs. the Ameri- 
can Bell Telephone Company, because 
there is no substantial difference be- 
tween a fraud practiced upon the 
commissioner as an agent of the pub- 
lic and a fraud practiced upon the 
public with the commissioner’s con- 
nivance or acquiescence. ‘The appli- 
cation .or the patent was filed June 
4, 1877, and the patent was issued 
November 17, 1893. The-patent of 
Bell expired in March, 1893. 

The device covered by the patent 
in suit had been in public use by the 
respondent corporation since the year 
1878. The respondent corporation 
was in ample means to prosecute the 
application. The result of any delay 
which might take place in the issue 
of the Berliner patent would evidently 
be to continue so much longer the 


practical monopoly of the art of elec- 


trical transmission of speech. 

Under these circumstances I think 
it clear that the duty of the respond- 
ent corporation was to use the great- 
est degree of diligence in prosecuting 
the application to an early issue. 
There should have been, at least, as 
great diligence as their own interests 
would have called for, had their 
business been unprotected by patent 
rights. ; 

Thus, there is no dispute between 
the parties here. It is admitted that 
the greatest diligence was incumbent 
in the respondent corporation, and 
that if there be unlawful delay, and 
that if there be bad faith and an 
intention to delay on the part of the 
applicant, then the patent may be 
here held to be void. From _ the 
filing of the application, June 2, 188, 
it is not contended that there was 
any delay on which a decree here 
should be founded. There were de- 
lays in prosecuting the application, 
but they are said to be no greater 
than is usual in the Patent Office. 
On the date last given, the solicitor 
in charge of the application was noti- 
fied by the examiner, as at present 
advised, it is believed, that the claims 
presented may be allowed, but final 
action in this case must be sus- 
pended, in view of probable inter- 
ferences with other pending appli- 
cations. In October, 1883, the 
solicitor wrote to the office asking 
that the case might receive attention, 
to which it was replied that the 
apprehended interferences had not 
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yet been declared; and the corre- 
spondence was continued in the 
same sense until March, 188%, when 
the application was suspended until 
May, 1858, on the ground of the 
expected interference. and also for 
the purpose of awaiting the determi- 
nation of the telephone case in the 
Supreme Court. 

The application with which an 
interference was anticipated was that 
filed July 26, 1x80, by Daniel Draw- 
baugh, in which he claimed to be 
the original and first inventor of the 
telephone. His claims were rejected 
on the ground that the instrument 
which he claimed to have invented 
had been in public use and was on 
sale for more than two years before 
the filing of his application. He had 
filed an affidavit in which he denied 
that there had been such public use 
with his consent and _ allowance. 
There was abundant evidence on file 
in the Patent Office by which was 
shown the fact of public use as early 
as July 26, 1875. It had been de- 
clared in Mavning vs. Cape Ann 
Isinglass Glue Company that the 
statute then in force did not allow 
the issue when the invention had 
been in public use for more than 
two years prior to the application 
either with or without the consent 
or allowance of the inventor. 

The case was then pending of the 
Bell company against the People’s 
Telephone Company, owners of the 
alleged telephone inventions of Draw- 
baugh, in which was involved the 
question whether Drawbaugh had in 
fact invented the telephone at the 
early day claimed by him, or whether, 
on the other hand, his claim was 
entirely false. Under these circum- 
stances there was set on foot a general 
understanding, as it is called, on the 
part of the examiner and the respect- 
ive counsel for Drawbaugh and for 
the Bell company that the decision 
for the application for the Berliner 
patent should await the decision of 
the pending suit. There seems on 
the testimony no doubt that the Bell 
company fully acquiesced in this gen- 
eral understanding, and I think that 
in so doing it failed in its duty and 
committed a wrong against the pub- 
lic. 

It was evident that in no case could 
Drawbaugh be entitled to a patent. 
He was clearly barred by the prior 
use of his invention. On the other 
hand, it is to be observed that the 
action versus the People’s Telephone 
Company might not be finally decided 
for many years, and that when decided 
it would not necessarily throw any 
light on the question then pending in 
the Patent Uffice—namely, whether 
Berliner or Drawbaugh was the first 
inventor of the microphone transmit- 
ter. The suit was for infringement 
of two of the early patents issued to 
Bell, the first for electrical transmis- 
sion of sound and the second for a 
receiver. 

The answer denied the validity of 
the patents, alleged anticipations and 
further averred generally that Draw- 
baugh was the first inventor of the 
speaking telephone. The invention 
of the microphone, a particular form 
of the speaking telephone, was there- 
fore not in issue. The case made by 
the —— Telephone Company, as 
was well known, was that Drawbaugh 
had invented the whole telephone 
system as it was then known, includ- 
ing the microphone, long before Bell’s 
invention. If this were found to be 
the fact, then, of course, it would 
follow that he had anticipated Berliner 
as well as Bell. But if this were 
found to be the fact, that finding 
would throw no light on the question 
whether Drawbaugh had or had not 
invented the microphone subsequent 
to Bell, and prior to Berliner. It 
could never appear in the Patent 
Office that Drawbaugh was entitled to 


a patent, and only in one aspect of 
the telephone case could it be decided 
that Berliner was not entitled to a 
patent. 

The plain duty of the respondent 
corporation was, it seems to me, to 
prove these claims on the Patent 
Office, and insist on its rights to a 
patent at once, leaving the question, 
which was pending in the courts to 
be settled whenever a final decision 
should be reached, and leaving the 
decision of that case to have whatso- 
ever effect it lawfully might on the 
validity of the patent. The Com- 
missioner on such an application 
might properly have been asked to 
take proofs on notice to Drawbaugh 
so as to ascertain prima facie, and 
with sufficient certainty for the pur- 
pose of an administrative decision, by 
whom the first invention of the micro- 
phone had been made. It would 
well have been urged on him that it 
was his duty to make such an investi- 
gation of a question which was not in 
issue in the pending suit, and which 
the decision of that suit might furnish 
no guide in determining. 

It is objected that there was no 
established practice in the Patent 
Office, by which the question of 
prioricy of invention could be ascer- 
tained, and that for other reasons 
such an application to the Commis- 
sioner had no prospect of success. It 
seems to me clear that the duty of the 
respondent corporation was to test 
these questions rather than to consent 
that they must be decided against 
them, for an acquiescence in the delay 
seems to me to be no less than a con- 
sent that unfavorable result could 
come from the application. 

That the unwarranted delay thus 
caused was intended by the respond- 
ent corporation I can have no doubt. 
In matters of this consequence, involv- 
ing the whole business of a company 
of so large capital, and engaged in so 
large affairs, I cannot doubt that 
they were fully advised both as to the 
facts and as to the law; and I think 
their acts were so gross as to forbid 
any inference except that they dis- 
honestly delayed the issue of the 
patent, taking advantage for that 
purpose of the perhaps excusable 
willingness of the officials of the 
Patent Office to postpone the decision 
of a sharply debated question in which 
a large public interest was involved, 
on a chance that a decision of the 
Supreme Court might supercede the 
necessity for a decision on their part. 

In March, 1888, a final decision 
was rendered by the Supreme Court 
in the action against the People’s 
Telephone’ Company, and the claim 
of Drawbaugh to the invention of the 
telephone was held to be unfounded. 
In June, 1886, the examiners-in- 
chief of the Patent Office had decided 
that Drawbaugh’s application was 
barred by reason of two years’ public 
use of the invention, and the time 
for an appeal from this decision 
expired in June, 1888. 

The commissioner then set on foot 
a proceeding to determine whether in 
fact there had been a public use of 
Drawbaugh’s invention for two years 
before the date of his application, 
and the Berliner application was still 
suspended to await the result of an 
interference which might be declared 
in case Drawbaugh should prevail in 
the public-use proceeding, the rule of 
the Patent Office being that no inter- 
ference could be declared unless in 
cases where the interfering applicant, 
if successful in the interference pro- 
ceeding, would be entitled to a 
patent. 

The public-use proceeding, the pur- 
pose of which is to permit the appli- 
cant to be heard on the question of 
public use when that question has 
been raised by the office, was strenu- 
ously objected to by Drawbaugh, who 
took nv evidence in the proceeding. 
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In October, 1891, the proceeding 
came to an end by a final decision of 
the commissioner, to the effect that 
Drawbaugh was barred by the prior 
use of his invention. 

On the next day the Berlinerspatent 
was ordered to issue, ‘‘ largely because 
well settled principies of public policy 
forbid us to give uny further oppor- 
tunity for holding this application in 
the office.” 

There was no effort, as far as I can 
see, in the evicence on the part of the 
respondent corporation to prevent 
this further delay. There was ample 
evidence before the commissioner of 
the fact of prior use. The applicant, 
Drawbaugh, declined to take evidence 
in contradiction, and it seems to me 
clear that the respondent corporation 
should have urged upon the Patent 
Office a decision on the prima facie 
case which it had made. 

I am persuaded that the delay thus 
caused, as well us the delay previous 
to the decision of the Supreme Court, 
was voluntarily acquiesced in by the 
respondent corporation. This seems 
to me the only conclusion from a con- 
sideration of the whole evidence. It 
is in proof that during the whole time 
from 1882 to the issue of the patent, 
and perhaps earlier, the solicitors of 
the Bell company were urgently insist- 
ing to the officials of the Patent Office 
that prompt action should be taken 
in the application. Even while the 
general understanding was in force 
to the effect that the application 
should await the decision of the Draw- 
baugh case in the courts, the evidence 
shows that these urgent applications 
were made to the Patent Office offi- 
cials. I cannot think that it wa’ by 
anyone expected that such oral appli- 
cations should have any effect, unless, 
at least, they were made in support of 
formal applications made on the rec- 
ord, and, if formal, arguments and 
representations made in support of 
such application. The officers of the 
company also testify that at all times 
they were urgent in pressing for the 
issue of the patent. As to their state 
of mind and their actual intention at 
the time, Iam free to say that I place 
less reliance on their statements now 
made than on a single statement 
made at the time. In February, 
1886, while the general understanding 
was in force, Mr. Swan, one of the 
solicitors for the application, wrote as 
follows to the president of the Bell 
company : 

“‘T am working the Edison and 
Berliner cases along quietly and think 
they will be granted by the examiner 
without interference or appeal, so 
that we can take them out by paying 
the final fees. We have six months 
to do that in.” 

This is but a single paragraph out 
of many hundreds of pages, but I 
think it shows clearly what was the 
purpose of the respondent corporation 
consciously formed by their officers 
and perfectly understood by their 
agents at the Patent Office. The 
application was to be “‘ worked along 
quietly,” although apparently pushed 
with great energy. There would be 
delay, but no substantial obstacle to 
the grant of the patent; and even 
after the patent should be ordered to 
issue there might be a further delay 
within the limits of the law and with- 
out imperiling the patent. If this 
latter does not mean this, Iam ata 
loss to know what it does mean. 

My conclusion, therefore, is that 
the complainant has made out the 
case, and that there should be a decree 
that the patent in question is void 
and shall be delivered up to be can- 
celed. 

—— 

The Edison Electric Illuminating 
Company, of New York, has declared 
a pony dividend of one and one- 
half per cent, payable February 1 ; 
books close January 4. 
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WHAT IS ELECTRICITY ? 


BY DR. P. H. VANDER WEYDE. 


It is a very fortunate circumstance 
that our progress in the study of the 
nature of this wonderful force, and 
especially of its manifold practical 
applications, has by no means been 
dependent upon a correct answer to 
the great question of the day, which 
forms the heading of this article. 

Two different answers have been 
given, each of which has its adher- 
ents. One answer is that electricity 
is a peculiar condition of ponderable 
matter; the other, that it is an im- 
ponderable fluid which experience has 
proved to be developed by certain 
manipulations or conditions to which 
may expose suitable material 
objects. 

If we follow the method 
‘Tyndall adopted in his now famous 
book, entitled ‘* Heat Considered as a 
Mode of Motion,” we have but little 
difficulty to explain the phenomena 
of static electricity as a kind of a 
molecular strain, and the nature of 
voltaic electricity as a peculiar mole- 
cular motion, the quantity of elec- 
tricity, measured in amperes, being 
conceived as a condition in which a 
great number of molecules partake in 
a moderate motion, while the intensity 
of the motion, measured in volts, can 
be conceived as a condition in which 
a lesser number of molecules partake 
in a more ‘intense motion. 

In order to grasp mentally the 
fact that many kinds of molecular 
motions can take place in the same 
molecules at the same time, we have 
only to consider that molecules are so 
infinitesimally small that they cannot 
exhibit the phenomena of momentum 
which are observed in large masses, 
and are proportionate to their size 
and weight. This momentum causes 
the axis of rotation of a-large mass to 
retain a fixed position in space, which 
is not the case with the axis of rota- 
tion of molecules which are free 
from all the stress of momentum to 
which large bodies are subject. 

‘hese motions are transmitted from 
molecule to molecule; some kinds 
slowly, some with great rapidity. 
The motion which we call heat is 
transmitted through a conducting 
metallic rod at a very slow rate of 
speed, while the motion which we 
call electricity is transmitted with 
the most marvelous velocity. 

The latter is evidently a rotation 
of the molecules around an axis 
parallel to the direction of the con- 
ducting wire, and which rotation is 
either right or left handed, like right 
and left hand screws, the right 
hand twist corresponding with the 
positive current, the left hand twist 
with the opposite or negative current. 
If this view is correct it will at once 
explain why the positive and nega- 
tive electricities will neutralize one 
another, as necessarily the two oppo- 
site rotations must neutralize one 
another. 


we 
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(To be continued.) 


A local company has purchased the 
Denison, Ia., electric light plant for 
the sum of $16,000. 
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ELECTRIC LIGHT FLASHES. 


The Charleston, Mo., electric light 
plant is to be sold. 


An attachment for $20,000, in 
favor of J. W. C. Morrison, and 
against J. T. M. Pierce, has been filed 
against the Yankton, S. D., electric 
light plant. 


The Boston Electric Light Com- 
pany has declared a quarterly dividend 
of $2 per share, payable January 15. 
Transfer books close December 31, 
reopen January 15. 

The plant of the new Citizens’ 
Electric Light and Power Company 
at Appleton, Wis., is nearly com- 
pleted. An artesian well is bemg 
drilled to furnish the water. 

The Seaforth, Ont., electric light 
plant, formerly run by the town, has 
been purchased by a joint stock com- 
pany. The company is running 800. 
incandescent and 75 are lights. 

An ordinance granting to J. W. 
Raeder a franchise for an electric 
light and power plant in Cedarburg, 


INCANDESCENT LAMP ON HORSES’ 
HARNESS. 


Wis., will be acted upon by the Com- 
mon Council on December 28. 


An agreement has been reached 
whereby the Union electric light 
plant of Union, Ore., is to pass into 
the hands of J. F. Phy. The title 
has been a matter of litigation for 
some time. 

R. T. Wilson & Company, of New 
York, its largest creditors, bought 
the Hill City electric light plant at 
trustees’ sale at Vicksburg, Miss., 
last week and will spend $10,000 in 
overhauling it. 


The Edison Electric Illuminating 
Company, of Boston, last week voted 
to increase capital stock from $3,000,- 
000 to $3,420,000. Stock will be 
offered to stockholders at par, one 
new share for six shares held. 


A.W. Boardman has been appointed 
receiver of the Richmond Light, Heat 
and Power Company, of St. George, 
S. I. Suit had been brought by A. 
O. Beebe to secure a $15,000 mort- 
gage. Mr. Boardman is endeavoring 
to obtain a voluntary dissolution of 
the firm. 


At last week’s meeting of the New 
York city Board of Estimate and 
Apportionment, fF. C. Moore, repre- 
senting a sub-committee of the Cham- 
ber of Commerce, asked for the 
appointment of inspectors of elec- 


tric wiring. He wanted an appro- 
priation of $17,000 for the purpose. 

The officials of the San Jose, Cal., 
Light and Power Company have rea- 
son to believe that some enemy or 
enemies are engaged in a conspiracy 
to injure the company in its business. 
At different times of late the wires 
have broken in obscure parts of the 
city and it took hours to find the 
trouble. 


The Detroit, Mich., Public Light- 
ing Commission has received three 
dynamos from the Western Electric 
Company, of Chicago, and will set 
them up as soon as possible. There 
is a fourth which was used at the 
Michigan State fair, and the four are 
all that one engine can operate. The 
contract for these dynamos is not yet 
confirmed. 

The City Council of Manitowoc, 
Wis., has passed a resolution by a 
vote of ten to four that the city own 
and operate its own electric light 
plant. The plant is owned by John 
Schuette, who had a five-year fran- 
chise, which has expired. It is doubt- 
ful whether the city will take hold of 
the matter, as the plant as conducted 
by Mr.Schuette has given satisfaction. 

The Electrical and Mechanical 
Engineering and ‘l'rading Company, 
which got the contract to light the 
Brooklyn Bridge cars by electricity 
conducted into the cars from overhead 
wires, is at work suspending the wires 
over the tracks. The station from 
which the current will be conducted 
will be alongside the engine room on 
the Brooklyn side. The new lights 
will be in operation in about two 
weeks. 

It looks very much as though the 
city electric lighting plant at St. 
Joseph, Mo., will have to go without 
a roof this Winter. <A few days ago, 
when City Engineer Campbell adver- 


*tised for bids for a slate roof, there 


was only one bid received, and that 
one was $146 higher than the appro- 
priation. The city engineer then 
advertised bids on atin roof. When 
the time for opening the bids came 
there was not a single bid in the 
engineer’s office. 
= a 
Incandescent Lamps for Horses’ 
Harness. 


In Berlin, Germany, the use of 
incandescent lamps attached to vehi- 
cles and the horses drawing them is 
said to be now so common as to excite 
no remark. An adaptation of the 
incandescent lamp for the latter pur- 
pose is shown in the illustration here- 
with, which is taken from London 
Industries and Iron. The lamp is 
enclosed in a silvered reflector, and is 
fed from a small battery of accumu- 
lators carried on the vehicle. The 
wires are enclosed in small gutta- 
percha tubes sewn to the harness and 
made exceedingly flexible. The bat- 
tery consists of four or six plates, 
having a capacity of 20 ampere hours. 
It is conveniently carried under the 
coachman’s seat. ‘The illustration 
shows only one of the numerous adap- 
tations of the electric light for this 
purpose; others may easily be imag- 
ined. 
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American Institute of Electrical 
Engineers. 

At the ninety-second meeting of 
the Institute, held at 12 West Thirty- 
first street, December 19, a paper 
was presented by Mr. Ludwig Gut- 
mann, of Chicago, on ‘The Produc- 
tion of Rotary Magnetic Fields by a 
Single Alternating Current.” In the 
absence of the author, the paper was 
read in abstract and the discussion 
opened by Dr. M. I. Pupin and con- 
tinued by Messrs. Wolcott, Kennelly 
and Burnett. 

At the meeting of council in the 
afternoon eleven associate members 
were elected and five associates were 
transferred to full membership. A 
committee was also appointed by the 
council to consider the question of an 
index of electrical literature. The 
committee is as follows: Prof. F. B. 
Crocker, chairman; Messrs. Edward 
Caldwell and A. E. Kennelly, Pro- 
fessors W. M. Stine and Geo. D. 
Shepardson. 
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Perpetual Motion in California. 


It is reported from San Francisco 


“that the directors of the Universal 


Power and Motor Company, which 
has been trying to develop a perpetual 
motor, the invention of Senor De La 
Torre, have levied an assessment of 
five cents- per share upon the capital 
stock to see if it won’t make the 
machine work. ‘Thus far the 
‘‘motor” has not been very _per- 
petual in its movements, and has 
demonstrated nothing of practical 
character, although plenty of money 
has been put up to make it a success. 
There has always been a missing link 
to the machinery. De La Torre, the 
inventor, is also missing. A short 
time ago, when the cash in the 
treasury gave out, he left for Mexico, 
and many members of the Italian 
colony who bought the stock are 
mourning his loss. They still have 
the machine, however, and will try 
with the five cent assessment just 
levied to make it run perpetually. 


~-- 
Suit on Edison Patents. 

An answer to bills in equity in the 
suit of the Edison Electric Light 
Company against the ‘Terminal Rail- 
road Association, of St. Louis, for 
alleged infringement of patents used, 
was filed in the United States Court 
on December 14. The answer denies 
that Edison was the original inventor 
of an improvement in electrical 4dis- 
tribution and translating systems, 
because he made. his application for 
a patent on August 9, 1880, while 
others had precedence. Further, that 
it is not established by the plaintiff 
that Edison assigned his alleged pat- 
ents to the Edison Electric Light 
Company. The gist of the whole 
matter is the broad claim by the 
defense that all of Edison’s patents 
are null and void, because Edison was 
not the true inventor of such elec- 
trical appliances as are in dispute in 
this suit. 


It is reported that owing -to ill 
health, Mr. F. P. Little has disposed 
of his interest in the F. P. Little 
Electrical Construction and Supply 
Company, of Buffalo, N. Y. 














